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ABSTRACT
CLINICAL EFFECTS OF DAILY ROTARY ELECTRIC 
TOOTHBRUSHING ON THE PRESENCE OF 
G IN G IV IT IS  AND SUPRAGINGIVAL 
DENTAL PLAQUE
L au ra  Jean M u e lle r  
O ld  Dom inion U n iv e r s i t y ,  1987 
D ir e c t o r :  M ic h e le  L . Darby
The purpose o f  t h is  in v e s t ig a t io n  was t o  d e te rm in e  i f  
s t a t  i s t  i c a I 1y s i gn i f i  c a n t d i f fe r e n c e s  ex i s te d  i n th e  
g in g iv a l  h e a lth  o f  s u b je c ts  who brushed w ith  a r o ta r y  
e l e c t r i c  to o th b ru s h  (R o ta -d e n tR) when compared t o  a 
c o n v e n tio n a l to o th b ru s h  (O ra l B -3 5 R) . A rando m ized , two  
group re s e a rc h  d es ig n  was employed u s in g  f o r t y  s u b je c ts .
A t b a s e lin e  and a t  two week in t e r v a ls  f o r  s ix  w eeks, 
g i n g i v i t i s  and s u p ra g in g iv a l d e n ta l p laq u e  w ere measured by 
th e  Loe and S iln e s s  G in g iv a l In d ex  and th e  O 'L e a ry  P laq u e  
In d e x , r e s p e c t iv e ly .  M u l t iv a r ia t e  a n a ly s is  re v e a le d  t h a t  
th e  R o ta -d e n tR was s u p e r io r  t o  th e  c o n v e n tio n a l 
to o th b ru s h  in  re d u c in g  d e n ta l p laq u e  a c c u m u la tio n  and  
e q u a lly  e f f e c t i v e  a t  re d u c in g  g in g iv a l  in fla m m a tio n . When 
a re a  s p e c i f ic  m u l t iv a r ia t e  a n a ly s is  was p e rfo rm ed , 
s u p e r io r i t y  o f  th e  R o ta -d e n tR a t  re d u c in g  g in g iv a l  
in fla m m a tio n  in  th e  a n t e r io r  re g io n  was fo u n d . R e s u lts  
suggest t h a t  th e  R o ta -d e n tR is  a s a fe  and e f f e c t i v e  home 
c a re  d e v ic e  when u t i l i z e d  p r o p e r ly .
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CHAPTER 1 
In t r o d u c t  i on
P re v e n t io n  o f  d is e a s e  and th e  p ro m o tio n  o f  h e a lth  a re  
th e  g o a ls  o f  many A m erican  h e a lth  c a re  consum ers. In  
d e n t i s t r y ,  i t  is  acknow ledged u n iv e r s a l ly  t h a t  p e r io d o n ta l  
d is e a s e s  can n o t be e l im in a te d  by mass m e d ic a tio n  w ith  
s p e c i f ic  v a c c in e s  o r  c h e m o th e ra p u tic  agents.^
P e r io d o n ta l d is e a s e  p re v e n t io n  s t i l l  rem ains  m e c h a n ic a l, 
based on e f f e c t i v e  rem oval o f  th e  p r in c ip le  e t io lo g ic a l  
f a c t o r ,  d e n ta l p la q u e .
R e c e n t ly  a c o m m e rc ia lly  d es ig n ed  p la q u e  rem oval 
in s tru m e n t, th e  R o ta -d e n tR, has been d e v e lo p e d . The 
R o ta -d e n tR is  an e l e c t r i c  to o th b ru s h  w ith  a to o th b ru s h  
head shaped s i m i l a r l y  t o  th e  in te r -s p a c e  brush  and w ith  a 
mode o f  a c t io n  re s e m b lin g  r o t a r y  in s tru m e n ts  used in  th e  
p ro fe s s io n a l o r a l  p r o p h y la x is .21 P r e s e n t ly ,  consumers
may p u rch ase  t h is  home c a re  in s tru m e n t o n ly  th ro u g h  d e n ta l 
o f f i c e s  f o r  a package p r ic e  o f  48 d o l la r s .  Each 
R o ta -d e n tR in s tru m e n t comes equ iped  w ith  th r e e  
in te rc h a n g a b le  brush  h ead s . One h ead , d es ig n ed  f o r  
c le a n in g  f a c i a l  and l in g u a l  to o th  s u r fa c e s , is  form ed l i k e  
a cup w ith  s h o r t  b r i s t l e s  in  th e  c e n te r .  The second head 
is  form ed w ith  lo n g e r and s t i f f e r  b r i s t l e s  and is  d es ig n ed
1
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f o r  in te rp ro x im a l c le a n s in g .  The t h i r d  head is  a g e n era l 
purpose b ru s h , d es ig n ed  t o  c le a n s e  to o th  s u r fa c e s  a d ja c e n t  
t o  th e  g in g iv a l  m a rg in . B e fo re  t h is  d e v ic e  can be 
re c o g n iz e d  as  an a c c e p ta b le  p laq u e  rem oval m ethod, f u r t h e r  
s tu d y  is  r e q u ir e d  t o  d e te rm in e  i t s  e f fe c t iv e n e s s  in  d e n ta l 
d is e a s e  c o n t r o l .  The purpose o f  t h is  in v e s t ig a t io n  was t o  
d e te rm in e  th e  c l i n i c a l  e f fe c t iv e n e s s  o f  th e  R o ta -d e n tR 
in s tru m e n t as compared w ith  a c o n v e n tio n a l to o th b ru s h  by 
e v a lu a t in g  i t s  e f f e c t  on th e  presence  o f  g i n g i v i t i s  and  
s u p ra g in g iv a l d e n ta l p la q u e .
S ta tem en t o f  Problem
The in te n t  o f  t h is  in v e s t ig a t io n  was t o  d e te rm in e  th e  
c l i n i c a l  e f fe c t iv e n e s s  o f  home p laq u e  rem oval by a 
c o m m e rc ia lly  a v a i l a b le ,  r o t a r y - t y p e  e l e c t r i c  to o th b ru s h  
(R o ta -d e n tR) on th e  p re s e n c e  o f  g i n g i v i t i s  and 
s u p ra g in g iv a l d e n ta l p la q u e , o v e r a s ix  week p e r io d .  The 
s p e c i f ic  q u e s tio n s  ad d ressed  w ere:
1. Is  th e  R o ta -d e n tR e l e c t r i c  to o th b ru s h  as  
e f f e c t i v e  as th e  c o n v e n tio n a l to o th b ru s h  in  m a in ta in in g  
o r a l h e a lth  as m easured by th e  Loe and S i 1 ness G in g iv a l  
Index?
2 . Is  th e  R o ta -d e n tR e l e c t r i c  to o th b ru s h  as  
e f f e c t i v e  as th e  c o n v e n tio n a l to o th b ru s h  in  re d u c in g  d e n ta l 
p la q u e  s co re s  as m easured by th e  O 'L e a ry  P laqu e Index?
3 . Is  th e r e  an in t e r a c t io n  betw een ty p e  o f  to o th b ru s h
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
used (R o ta -d e n tR versus  C o n v e n tio n a l)  and re g io n  o f  th e  
mouth c le a n e d  (A n te r io r  ve rs u s  P o s te r io r )  as m easured by 
th e  Loe and S iln e s s  G in g iv a l Index?
4 .  Is  t h e r e  an in t e r a c t io n  betw een ty p e  o f  to o th b ru s h  
used (R o ta -d e n tR versus  C o n v e n tio n a l)  and re g io n  o f  th e  
mouth c le a n e d  (A n te r io r  ve rs u s  P o s te r io r )  as measured by 
th e  O 'L e a ry  P laq u e  Index?
S ig n if ic a n c e  o f  th e  S tudy
D en ta l p la q u e  c o n s is ts  o f  a d en se , n o n -c a lc  i f i e d ,  
com plex mass o f  b a c te r ia  known f o r  i t s  m ajo r r o le  in  th e  
developm ent o f  d e n ta l c a r ie s  and in fla m m a to ry  p e r io d o n ta l  
d is e a s e s . A p o s it io n  paper p re p a re d  f o r  th e  Am erican  
A s s o c ia t io n  o f  P u b lic  H e a lth  D e n t is ts  by th e  Subcom m ittee  
on P re v e n t iv e  P e r io d o n tic s  s ta te d  t h a t  o v e r 75 p e rc e n t o f  
a d u lts  betw een th e  ages o f  18 -  79 a r e  a f fe c te d  by 
p e r io d o n ta l d is e a s e .^  F o r t h is  re a s o n , th e  p re v e n t io n ,  
c o n tro l and rem oval o f  d e n ta l p laq u e  has a m ean ing fu l 
s ig n if ic a n c e  t o  th e  p u b lic  and p r e v e n t iv e  p r o fe s s io n a ls .  
T h is  in v e s t ig a t io n  exam ined th e  v a lu e  o f  a r o t a r y - t y p e  
p laq u e  rem oval in s tru m e n t as a  d e v ic e  des ign ed  to  
f a c i l i t a t e  o r a l  h e a lth  m a in te n an ce .
The e f f e c t i v e  rem oval o f  d e n ta l p laq u e  by th e  
R o ta -d e n tR in s tru m e n t is  c o n tin g e n t upon i t s  d a i l y  use .
I f  r e g u la r  usage o f  t h is  r o t a r y  in s tru m e n t is  found to  
im prove o r m a in ta in  p e r io d o n ta l h e a l t h ,  th e n  t h is  new
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p ro d u c t m ig h t be recommended as a  v a lu a b le  s e l f - h e lp  
measure by th e  d e n ta l p ro fe s s io n a l in te r e s te d  in  o ra l  
h e a 1th  prom ot i o n . O ra 1 h e a 1t h  p ro fe s s  i o n a 1s need v a 1i d and 
r e l i a b l e  d a ta  on r o t a r y  in s tru m e n t home c a re  d e v ic e s  t o  
make a p p ro p r ia te  recom m endations t o  t h e i r  p a t ie n t s .  In  
a d d it io n  t o  b e in g  e f f e c t i v e  in  d e n ta l d is e a s e  c o n t r o l ,  
d e n ta l h y g ie n is ts  and d e n t is t s  e x p e c t home c a re  p ro d u c ts  to  
be r e l a t i v e l y  easy t o  u s e , c o s t e f f e c t i v e  f o r  th e  p a t ie n t ,  
d e m o n stra te  p a t ie n t  appeal and p a t ie n t  a c c e p ta n c e  and meet 
th e  p a t i e n t 's  needs f o r  a re a s o n a b le  p e r io d  o f  t im e .
S in c e  th e  m echan ical rem oval o f  d e n ta l p la q u e  is  s t i l l  th e  
p rim a ry  method o f  c o n t r o l l in g  d e n ta l d is e a s e , d e n ta l 
p ro fe s s io n a ls  a r e  in te r e s te d  in  new d e v ic e s  t h a t  im prove  
m echanical c o n tro l o f  d e n ta l p la q u e  as p a r t  o f  th e  d a i l y  
home c a re  reg im en .
D e te rm in in g  th e  e f fe c t iv e n e s s  o f  th e  R o ta -d e n tR 
in s tru m e n t in  c o n t r o l l in g  d e n ta l d is e a s e  a ls o  may have  
im p lic a t io n s  f o r  i t s  use by th e  p h y s ic a l ly  c h a lle n g e d  and  
o th e r  s p e c ia l p o p u la t io n s . S in c e  more th a n  75 p e rc e n t o f  
handicapped p o p u la t io n s  have some form  o f  d e n ta l d is e a s e ,  
d e v ic e s  t h a t  a r e  e f f e c t i v e  and easy t o  o p e ra te  a re  
n e e d e d . ^3 In  many c l ie n t s  w ith  s p e c ia l needs, d e n ta l 
c a re  has been a low p r i o r i t y  in  r e l a t i o n  t o  t h e i r  m ajo r  
p h y s ic a l o r  m ental p r o b l e m s . 37 C o u p lin g  a h is to r y  o f  
in ad eq u a te  d e n ta l t r e a tm e n t ,  poor home c a re  p r a c t ic e s  and 
l im i te d  access t o  d e n ta l c a re  has r e s u lte d  in  a h igh
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
p re v a le n c e  o f  d e n ta l d is e a s e  in  p h y s ic a l ly  c h a lle n g e d  
in d iv id u a ls .  A u to m atic  to o th b ru s h e s  have p ro v id e d  some 
d is a b le d  in d iv id u a ls  w ith  th e  o p p o r tu n ity  t o  s e l f  c le a n s e  
th e  i r  o r a 1 cav i t  i es a n d , h e n c e , prom ote i ndependent 1 i v i ng 
s k i l l s .  A d d i t io n a l ly ,  e l e c t r i c  to o th b ru s h e s  have enhanced  
th e  c a r e g iv e r s  p r o f ic ie n c y  in  c le a n in g  th e  o r a l  c a v i t i e s  o f  
dependent in d iv id u a ls .  H ow ever, a d d it io n a l  o ra l  
p h y s io th e ra p y  d e v ic e s  t h a t  c o u ld  enhance th e  o r a l  h e a lth  
s ta tu s  o f  d i s a b 1ed p eo p 1e may be a w e1 come add i t  i on t o  any  
e x is t in g  s e l f - h e lp  p rogram .
A n o th er v a r ia b le  t h a t  needs t o  be c o n s id e re d  is  c o s t  
e f fe c t iv e n e s s  o f  th e  R o ta -d e n tR. The c u r r e n t  m arke t c o s t  
o f  a  c o n v e n tio n a l to o th b ru s h  is  a p p ro x im a te ly  2 d o l la r s  as 
compared t o  th e  48 d o l l a r  r e t a i l  p r ic e  o f  th e  
R o ta -d e n tR. The e f fe c t iv e n e s s  o f  th e  R o ta -d e n tR 
in s tru m e n t in  th e  c o n tro l and rem oval o f  d e n ta l p la q u e , as 
w e ll as i t s  lo n g e v ity  and r e p a i r  r e c o r d ,  must be d e te rm in e d  
in  o rd e r  t o  j u s t i f y  consumer p u rch ase  o f  th e  p ro d u c t.
These im p lic a t io n s  can o n ly  be e x p lo re d  a f t e r  c l i n i c a l  
t r i a l s  o f  th e  p ro d u c t a r e  c o n d u c ted .
D e f in i t io n  o f  Terms 
Terms s ig n i f i c a n t  t o  th e  s tu d y  w ere d e f in e d  as fo l lo w s :
1. R o ta -d e n tR— A c o m m e rc ia lly  d es ig n ed  r o ta r y  
e l e c t r i c  to o th b ru s h  w ith  t h r e e  in te rc h a n g e a b le  n y lo n  brush  
heads f o r  s o f t  d e p o s it  re m o v a l. The in s tru m e n t is  encased
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in  a w h ite  p l a s t ic  s h e ll  w ith  a  b rush  head in s e r te d  in to  
th e  upper 1 /3  p o r t io n .  T h is  upper p o r t io n  is  b en t in  a 45  
deg ree  a n g le  t o  f a c i l i t a t e  co m p le te  to o th  s u r fa c e  
c le a n in g . The e n t i r e  in s tru m e n t is  e l e c t r i c a l l y  o p e ra te d  
p ro v id in g  r o t a r y  brush head movement. The R o ta -d e n tR was 
th e  independent v a r ia b le  under s tu d y .
2 . C o n v e n tio n a l Too thbrush  (O ra l B -3 5 R) — A s o f t ,  
n y lo n  b r i s t l e d ,  m u lt i  t u f t e d  to o th b ru s h  d es ig n ed  w ith  a 
smooth f l a t  b ru s h in g  p la n e  and used in  d a i l y  s o f t  d e p o s it  
re m o v a l. T h is  to o th b ru s h  is  composed o f  40 t u f t s ;  each  
t u f t  has 20 f i la m e n ts  o f  0 .0 0 7  and 0 .0 0 8  inch  d ia m e te r  
an kered  t o  th e  brush h an d le  w ith  n ic k le  s i l v e r .  The 
c o n v e n tio n a l to o th b ru s h  was th e  c o n tro l v a r ia b le  under 
s tu d y .
3 . D e n ta l P laq u e— A d en se , n o n c a lc if ie d  mass o f  
b a c te r ia l  c o lo n ie s  in  a  ge l l i k e  in te r m ic r o b ia l  m a tr ix  
w hich ad h eres  c lo s e ly  t o  th e  to o th  s u r fa c e  and is  r e la te d  
d i r e c t l y  t o  d e n ta l d is e a s e .47 D en ta l p laq u e  a c c u m u la tio n  
was m easured u s in g  th e  O 'L e a ry  P laqu e  In d e x .
4 . G i no i v i t  i s— In fla m m a tio n  o f  th e  g in g iv a l  t is s u e s  
c h a r a c te r iz e d  by re d n e s s , s w e l l in g  and b le e d in g  upon 
p ro b in g . G in g iv i t i s  was m easured u s in g  th e  Loe and Si 1 ness 
G i ng ? v a 1 In d e x .
5 . G in g iv a 1 Index (a ls o  r e f e r r e d  to  as th e  G I)  —
D ata c o l le c t io n  in s tru m e n t, d eve lo p ed  by Loe and Si 1 ness t o  
assess th e  s e v e r i t y  o f  g i n g i v i t i s  oased on c o lo r ,
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c o n s is te n c y  and b le e d in g  upon p r o b i n g . 33
6 . P laq u e  Index (a ls o  r e f e r r e d  t o  as th e  P I ) — D ata  
c o l le c t io n  in s tru m e n t, d ev e lo p ed  by O 'L e a ry  t o  d e te rm in e  
d e n ta 1 p 1aque accumu1 a t  i o n .
7 . P re v e n t iv e  E d u c a tio n a l S e ss io n — In s t r u c t io n s  on th e  
concept o f  d e n ta l p la q u e , c a lc u lu s ,  p e r io d o n ta l d is e a s e  and 
use o f  th e  home c a re  d e v ic e s  under s tu d y  (c o n v e n tio n a l 
to o th b ru s h  and R o ta -d e n t^ ) w ere d e l iv e r e d  by means o f  a 
s ta n d a rd iz e d  p re s e n ta t io n  d u r in g  th e  i n i t i a l  a p p o in tm e n t.
8 .  P re v e n t iv e  P r o fe s s io n a l— "An o r a l  h e a lth  e d u c a to r  
and c l i n i c a l  o p e ra to r  who uses p r e v e n t iv e ,  th e r a p u t ic  and 
e d u c a tio n a l methods t o  a id  in d iv id u a ls  in  a t t a in in g  and 
m a in ta in in g  o r a l  h e a l t h " .47 T h is  te rm  is  in te rc h a n g e a b le  
w ith  d e n ta l h y g ie n is t .
9 . Home Care Regimen —  A r o u t in e  perfo rm ed  tw ic e  
d a i l y  by th e  s u b je c ts  u t i l i z i n g  e i t h e r  a s o f t  c o n v e n tio n a l 
to o th b ru s h  (O ra l B -35^ ) o r  a R o ta -d e n t^  e l e c t r i c  
to o th b ru s h  depending upon group ass ig n m e n t.
Assum ptions
For th e  purpose o f  t h i s  s tu d y , th e  fo llo w in g  
assum ptions w ere made:
1. The p resence o r  absence o f  g in g iv a l  in fla m m a tio n  
and g in g iv a l  b le e d in g  is  an in d ic a to r  o f  an in d iv id u a l 's  
g in g iv a l  h e a lth  s t a t u s .9
2 . The Loe and S iln e s s  G in g iv a l Index is  a v a l id
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and r e l i a b l e  in s tru m e n t f o r  m easuring  th e  g in g iv a l  h e a lth  
s ta tu s  o f  in d iv id u a ls .^ 3
3 . The O 'L e a ry  P laq u e  In d ex  is  a  v a l id  and r e l i a b l e  
in s tru m e n t f o r  m easuring  d e n ta l p laq u e  a c c u m u la t i o n . 36
4 . A l l  s u b je c ts  re c e iv e d  th e  same p r e v e n t iv e  
e d u c a tio n a l in s t r u c t io n s ,  u nd ers to od  th e  p ro ced u re  
p re s e n te d  t o  them  and fo llo w e d  th e  p re s c r ib e d  home c a re  
in s t r u c t io n s .  S u b je c ts ' d a i l y  home c a re  reg im en was 
ensured by re v ie w  o f  p ro ce d u res  and o p p o r tu n it ie s  f o r  
q u e s tio n s  t o  be answ ered .
5 . The c l i n i c a l  exam in er was a c o n s is ta n t  s c o re r  
th ro u g h o u t th e  fo u r  a p p o in tm e n ts . The c l i n i c a l  e x a m in e r 's  
e v a lu a t io n  te c h n iq u e s  and knowledge o f  th e  in d ic e s  w ere  
s ta n d a rd iz e d  p r io r  t o  th e  s tu d y  (see  A ppendix A ) .
6 . The ran d o m ized , two group re s e a rc h  d e s ig n  
c o n tr o l le d  f o r  s y s te m a tic  b ia s  in  th e  groups w ith  re s p e c t  
t o  a t t r ib u t e s  t h a t  may a f f e c t  th e  dependent v a r ia b le s  under 
i n v e s t i g a t  i o n . 27
L im ita t io n s
The f o l lo w in g  l im i t a t io n s  m ig h t have a f fe c te d  th e  
v a l i d i t y  o f  t h i s  s tu d y :
1. E x te rn a l and in te r n a l  v a l i d i t y  m ig h t have been  
th re a te n e d  by th e  Hawthorne e f f e c t .  T h is  l im i t a t io n  was 
m in im ized  by c o n t r o l l in g  th e  e n v iro n m e n ta l c o n d it io n s  as  
w e ll as s u b je c ts ' knowledge o f  group s ta tu s .
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2 . D if fe r e n c e s  in  p a t ie n t  u n d e rs ta n d in g  m ig h t have  
caused in c o n s is te n c ie s  in  home c a re  reg im en s . To m in im iz e  
t h i s  p ro b lem , s u b je c ts  w ere a llo w e d  t o  ask  q u e s tio n s  
c o n c e rn in g  home c a re  p ro ce d u res  th ro u g h o u t th e  e n t i r e  
s tu d y . W r it te n  in s t r u c t io n s  a ls o  w ere p ro v id e d .
3 . The sam ple p o p u la t io n  was o b ta in e d  fro m  th e  O ld  
Dom inion U n iv e r s i t y  S tu d e n t C e n te r and D e n ta l H yg iene  
C l i n i c .  The sam ple c o n s is te d  o f  40 m ale and fe m a le  
s u b je c ts ,  betw een th e  ages o f  18 and 55 y e a r s ,  w ith  m ild  
g in g iv a l  in fla m m a tio n  as in d ic a te d  by a  s c o re  o f  1 .5  o r  
g r e a te r  on th e  Loe and Si 1 ness G in g iv a l In d e x . F in d in g s  
can o n ly  be g e n e r a liz e d  t o  s im i la r  p o p u la t io n s .
4 . R a n d o m izatio n  o f  s u b je c ts  in to  c o n tro l and 
e x p e rim e n ta l groups c re a te d  an unequal p ro p o r t io n  o f  group  
gender c h a r a c t e r is t ic s .  T h is  l im i t a t io n  was m in im ize d  by  
e s ta b l is h in g  a b a s e lin e  g in g iv a l  s c o re  re q u ire m e n t w hich  
upon a n a ly s is  re v e a le d  no s i g n i f i c a n t  group d i f f e r e n c e .
5 . Exposure o f  th e  s u b je c ts  t o  a  new home c a re  reg im en  
m ig h t have in tro d u c e d  a n o v e lty  e f f e c t ,  th e re b y  cau s in g  th e  
s u b je c ts  t o  r e a c t  d i f f e r e n t l y  to  th e  new te c h n iq u e . T h is  
was m o n ito re d  by a q u e s t io n n a ir e  p re s e n te d  t o  th e  s u b je c ts  
a t  th e  i r  1a s t  appo i n tm e n t.
Hypotheses
The f o l lo w in g  n u l l  hypotheses w ere te s te d :
Ho 1 : T h e re  i s no s t a t  i s t  i c a 11y s i gn i f  i c an t
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d i f f e r e n c e  a t  th e  0 .0 5  le v e l in  th e  g in g iv a l  h e a lth  o f  
s u b je c ts  who b rush  tw ic e  d a i l y  w ith  a  r o t a r y  brush as  
compared t o  a c o n v e n tio n a l to o th b ru s h , as m easured by th e  
Loe and S iln e s s  G in g iv a l In d e x .
Ho 2 : T h e re  i s no s t a t  i s t  i c a 11y s i gn i f  i c a n t
d i f f e r e n c e  a t  th e  0 .0 5  le v e l in  s u p ra g in g iv a l d e n ta l p la q u e  
a c c u m u la tio n  in  s u b je c ts  who brush tw ic e  d a i l y  w ith  a  
r o t a r y  b rush  as  compared t o  b ru s h in g  w ith  a c o n v e n tio n a l 
to o th b ru s h , as m easured by th e  O 'L e a ry  P laqu e  In d e x .
Ho 3 : T h e re  is  no s t a t i s t i c a l l y  s i g n i f i c a n t
in t e r a c t io n  a t  th e  0 .0 5  le v e l betw een ty p e  o f  to o th b ru s h  
used (R o ta -d e n t^  versu s  C o n v e n tio n a l)  and re g io n  o f  th e  
mouth c le a n e d  (A n te r io r  vers u s  P o s te r io r )  as m easured by 
th e  Loe and S iln e s s  G in g iv a l In d e x .
Ho 4 : T h e re  is  no s t a t i s t i c a l l y  s ig n i f i c a n t
in t e r a c t io n  a t  th e  0 .0 5  le v e l betw een ty p e  o f  to o th b ru s h  
used (R o ta -d e n t^  versu s  C o n v e n tio n a l)  and re g io n  o f  th e  
mouth c le a n e d  (A n te r io r  vers u s  P o s te r io r )  as measured by 
th e  O 'L e a ry  P laqu e  In d e x .
M ethodology
M u l t iv a r ia t e  a n a ly s is  was used t o  d e te rm in e  th e  e f f e c t s  
o f  tw o d e n ta l p la q u e  rem oval te c h n iq u e s  on th e  g in g iv a l  
h e a lth  o f  m ale and fe m a le  s u b je c ts  betw een th e  ages o f  18 
and 55 y e a rs  o v e r a  s ix  week p e r io d .  The sam ple c o n s is te d  
o f  40 s u b je c ts  w ith  m ild  d eg rees  o f  g i n g i v i t i s  chosen from
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th e  p a t ie n t  pool o f  th e  O ld  Dom inion U n iv e r s i t y  D en ta l 
Hygiene C l i n ic  and S tu d e n t C e n te r .
A random ized* tw o group  re s e a rc h  d e s ig n  was used to  
m in im ize  th e  e f f e c t  o f  handedness on th e  e f f i c ie n c y  o f  
d e n ta l p la q u e  re m o v a l. S u b je c ts  in  th e  e x p e rim e n ta l group  
w ere in s t r u c te d  t o  brush w ith  th e  R o ta -d e n tR in s tru m e n t  
w h ile  th o s e  in  th e  c o n tro l group w ere in s t r u c te d  t o  brush  
w ith  a  c o n v e n tio n a l to o th b ru s h . Each group brushed tw ic e  
d a i l y  w ith o u t  th e  use o f  to o th p a s te .  S u b je c ts  were  
a s s ig n e d  t o  groups ran d o m ly , t o  m in im ize  s y s te m a tic  b ia s  in  
th e  groups w ith  re s p e c t t o  a t t r ib u t e s  t h a t  m ig h t have  
a f fe c te d  th e  dependent v a r ia b le s  under in v e s t ig a t io n .  
S u b je c ts  p a r t ic ip a t e d  in  th e  s tu d y  f o r  s ix  weeks and 
c l i n i c a l  p a ra m e te rs  w ere exam ined a t  tw o week in t e r v a ls .
The f i r s t  ap p o in tm en t in c lu d e d  re c o rd in g  th e  i n i t i a l  
g in g iv a l  h e a lth  s ta tu s  u t i l i z i n g  th e  Loe and Si 1 ness 
G in g iv a l In d ex  and d e te rm in in g  d e n ta l p la q u e  a c c u m u la tio n  
v ia  th e  O 'L e a ry  P laq u e  In d e x . The p r in c ip a l  in v e s t ig a to r  
p re s e n te d  an in d iv id u a l iz e d  p r e v e n t iv e  e d u c a tio n a l se s s io n  
t o  each s u b je c t  by means o f  s ta n d a rd iz e d  in s t r u c t io n s  on 
home c a re  reg im ens (s e e  A ppendix B ) .  A l l  s u b je c ts  in  th e  
e x p e rim e n ta l group w ere issued  one R o ta -d e n tR p laque  
rem oval in s tru m e n t w ith  w r i t t e n  in s t r u c t io n s  d e s c r ib in g  i t s  
use in  o r a l  home c a re .  C o n s e q u e n tly , s u b je c ts  in  th e  
c o n tro l group w ere issued  one s o f t  b r i s t l e d  m u l t i t u f t e d  
c o n v e n tio n a l to o th b ru s h  w ith  w r i t t e n  in s t r u c t io n s
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d e s c r ib in g  th e  m o d ifie d  bass s u lc u la r  b ru s h in g  te c h n iq u e .  
The i n i t a l  ap p o in tm en t f o r  bo th  groups was one hour in  
le n g th . A t each subsequent a p p o in tm e n t, s u b je c ts  were  
scored  u s in g  th e  Loe and S iln e s s  G in g iv a l In d ex  and th e  
O 'L e a ry  P laqu e  Index  t o  assess c l i n i c a l  p a ram e te rs  and 
g in g iv a l  h e a l th .  Subsequent ap p o in tm en ts  re q u ir e d  tw e n ty  
m in utes  in  le n g th . One d e n ta l h y g ie n is t  who was b l in d  to  
s u b je c t  group s ta tu s  conducted  a l l  o f  th e  s c o r in g  
p ro c e d u re s .
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CHAPTER 2 
Review  o f  L i t e r a t u r e
R esearch ers  have con clu ded  t h a t  d e n ta l p la q u e  is  one o f  
th e  m a jo r f a c t o r s  p re s e n t in  o r a l  d is e a s e ;  e l im in a t io n  o f  
d e n ta l p la q u e  in c re a s e s  g in g iv a l  h e a l t h . 2 3 ,2 8 ,2 9 ,4 4 ,4 5  
R ecent l i t e r a t u r e  s u p p o rts  th e  e f fe c t iv e n e s s  o f  home c a re  
d e v ic e s  in  th e  rem oval o f  d e n ta l p la q u e . Some o f  th e s e  
d e v ic e s  in c lu d e  d e n ta l f lo s s ,  c o n v e n tio n a l to o th b ru s h e s ,  
in te r d e n ta l  b rushes and e l e c t r i c  to o th b ru s h e s . Two o f  
th e s e  d e v ic e s , th e  c o n v e n tio n a l manual to o th b ru s h  and th e  
e l e c t r i c  r o t a r y  to o th b ru s h , w ere under s tu d y  in  t h is  
in v e s t ig a t io n .  S c i e n t i f i c  1 i t e r a t u r e  r e la t e d  t o  th e s e  two  
d e v ic e s  is  d is c u s s e d .
E f fe c t iv e n e s s  o f  th e  C o n v e n tio n a l Toothbrush  
The manual to o th b ru s h  is  a w id e ly  used p laq u e  c o n tro l  
d e v ic e .  A lthough  s tu d ie s  have been conducted  t o  d e te rm in e  
th e  e f fe c t iv e n e s s  o f  manual to o th b ru s h in g  on g in g iv a l  
h e a lt h ,  e f fe c t iv e n e s s  o f  to o th b ru s h in g  is  r e la t e d  t o  th e  
i n d iv id u a l 's  a b i l i t y  t o  access th e  a re a  w ith  th e  brush  
b r i s t l e s ,  m a n ip u la te  th e  brush  ( d e x t e r i t y )  and comprehend 
b ru s h in g  te c h n iq u e .^2
F in k e ls t e in  and Grossman*® q u a n t i t a t i v e ly  assessed
13
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th e  m echan ica l c le a n in g  e f f i c ie n c y  o f  to o th b ru s h e s . One 
hundred n in e t y - n in e  s u b je c ts  p a r t ic ip a t e d  in  an e ig h t  day  
e v a lu a t io n  o f  fo u r  p o p u la r  to o th b ru s h e s . D u rin g  th e  f i r s t  
seven days o f  th e  s tu d y * th e  s u b je c ts  brushed  t h e i r  t e e t h  
a t  home w ith  t h e i r  a s s ig n e d  to o th b ru s h , b u t e l im in a te d  th e  
use o f  any  d e n t i f r i c e .  On day e ig h t  o f  th e  s tu d y , a 
b a s e lin e  e v a lu a t io n  o f  s ta in e d  d e p o s its  was re c o rd e d . 
S u b je c ts  th e n  w ere asked  t o  b rush  f o r  60 seconds w ith  t h e i r  
a s s ig n e d  to o th b ru s h  and a com m ercial d e n t i f r i c e .  F o llo w in g  
t h is  p ro c e d u re , a  second e v a lu a t io n  o f  s ta in e d  d e p o s its  was 
re c o rd e d . R e s u lts  o f  t h i s  s tu d y  r e v e a le d  t h a t  a l l  
to o th b ru s h  groups d em o n stra ted  s ig n i f i c a n t  re d u c tio n s  in  
a d h e re n t d e p o s its ;  t h e r e f o r e ,  th e  a u th o rs  con clu ded  th e  
im p o rtan ce  o f  d a i l y  to o th b ru s h in g  in  p la q u e  re m o v a l. 
Com parisons betw een to o th b ru s h  ty p e s  in d ic a te d  th e  s o f t  and 
medium t e x tu r e d  to o th b ru s h e s  (a n g le d  h a n d le  and b i le v e l  
compact b r i s t l e s )  t o  be s i g n i f i c a n t l y  more e f f e c t i v e  a t  
rem oving d e n ta l p la q u e  th a n  th e  s o f t  and medium te x tu r e d  
to o th b ru s h e s  ( s t r a i g h t  h a n d le  and le v e l trim m ed b r i s t l e s ) .  
F in k e ls t e in  and Grossm an1® f u r t h e r  con clu ded  t h a t  d e s ig n  
fe a tu r e s  o th e r  th a n  b r i s t l e  t e x t u r e  a cc o u n t f o r  d i f fe r e n c e s  
in  th e  m ech an ica l c le a n in g  e f f i c ie n c y  among to o th b ru s h e s .  
T h is  in v e s t ig a t io n  m ig h t have y ie ld e d  more c o n c lu s iv e  
f in d in g s  i f  s u b je c ts  w ere p ro v id e d  w ith  home c a re  
in s t r u c t io n s  on b ru s h in g  te c h n iq u e s  p r i o r  t o  th e  t e s t  
p er i o d .
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Sm ukler and Landsberg4^ d i r e c t e d  t h e i r  re s e a rc h  
e f f o r t s  to w a rd  e x p lo r in g  to o th b ru s h  m isuse and i t s  
r e l a t i o n s h i p  t o  g in g iv a l  i n j u r i e s .  T h is  e x p lo r a t io n  is  
r e l e v a n t  because many h e a l t h  c a r e  p r o f e s s io n a ls  become 
p re o c c u p ie d  w i t h  t h e  "whys" in s te a d  o f  th e  "hows" o f  d a i l y  
t o o th b r u s h in g .  The c l i n i c a l  cases o bserved  by Sm uckler and  
Landsberg4^ seemed t o  c o n f i rm  t h a t  t h e  method o f  
b r u s h in g ,  t y p e  o f  b ru s h ,  d i r e c t i o n ,  f re q u e n c y  and m agnitude  
a r e  im p o r ta n t  f a c t o r s  and r e l a t e d  t o  th e  m orphology o f  
g in g iv a l  l e s io n s .  They con c lu ded  t h a t  th e  p a t i e n t  u s u a l l y  
p r e s e n t in g  to o th b ru s h  traum a is  o b s e s s iv e  in  n a t u r e ,  th u s  
p r e v e n t io n  o f  s e r io u s  damage needs t o  be re c o g n iz e d  in  
e a r l y  d ia g n o s is .  T h is  s tu d y  was more i n t u i t i v e  th an  
e m p ir ic a l  because th e  c o n c lu s io n s  w ere based on in d iv id u a l  
i n t e r p r e t a t i o n s  o f  c l i n i c a l  case r e p o r t s .
C o n ven t io n a l ve rsu s  E l e c t r i c  T o o th b ru s h in g
E l e c t r i c  to o th b ru s h e s  a r e  e v a lu a te d  and c l a s s i f i e d  by 
th e  Am erican D en ta l A s s o c ia t io n  (ADA) C ouncil on D en ta l  
M a t e r i a l s ,  In s tru m e n ts  and Equipm ent. The A s s o c ia t io n 's  
c l a s s i f i c a t i o n  system is  d iv id e d  i n t o  t h r e e  c a t e g o r ie s :  
a c c e p t a b le ,  p r o v i s i o n a l l y  a c c e p ta b le  and u n a c c e p t a b le .^ ’ ^ 
C u r r e n t l y ,  t h e  r o t a r y  e l e c t r i c  to o th b r u s h ,  R o ta -d e n tR, is  
pending  ap p ro v a l from  th e  ADA C o u n c i l .  E l e c t r i c  
to o th b ru s h e s  c u r r e n t l y  approved by t h e  ADA in c lu d e :  
B roxodentR A u to m atic  Too thbrush  -  E .R .  Squib and Sons,
I n c . ;  J .C .  Penny A u to m atic  Too thbrush  -  Te led y n e  A q u e t ic
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and t h e  S ears  A u tom atic  Toothbrush  -  Sears and Roebuck C o . ,  
In c .
S tu d ie s  comparing e l e c t r i c  and c o n v e n t io n a l  
to o th b ru s h in g  have r e v e a le d  c o n f l i c t i n g  r e s u l t s ,  depending  
upon th e  s u b je c ts  s tu d ie d ,  ty p e  o f  to o th b ru s h  used, le n g th  
o f  s tu d y  and methods o f  s t a t  i s t  i c a 1 ana 1ys i s . Some o f  
th e s e  s tu d ie s  were summerized by Ash,?  who concluded t h a t  
n e i t h e r  brush ty p e  is  b e t t e r  f o r  th e  ave rag e  p a t i e n t  w i th  
g i n g i v i t i s .  Ash? re c o g n iz e d ,  how ever, t h a t  one ty p e  o f  
to o th b r u s h ,  e l e c t r i c  o r  m anua l, m ight be more e f f e c t i v e  f o r  
one in d iv id u a l  th an  a n o th e r  depending on in d iv id u a l  manual 
d e x t e r i t y  and o r a l  f a c i a l  s t r u c t u r e .  In  a d d i t io n .  Ash 
concluded t h a t  one method o f  b ru s h in g  m ight be more 
e f f e c t i v e  in  one in d iv id u a l  th a n  a n o th e r .  Because o f  
c o n f l i c t i n g  r e p o r t s  and th e  l i m i t e d  number o f  
i n v e s t ig a t io n s  on c e r t a i n  ty p e s  o f  p a t i e n t s ,  no c o n c lu s iv e  
e v id e n c e  co u ld  be fo u n d . Ash? a ls o  r e p o r te d  t h a t  o v e r  75 
e l e c t r i c  to o th b ru s h e s  a r e  b e in g  m arketed  to d ay  w ith  l im i t e d  
d a ta  on t h e i r  s a f e t y  and e f f e c t i v e n e s s  in d ic a t in g  t h e  need 
f o r  c l i n i c a l  r e s e a r c h .
In  1964, a  c l i n i c a l  s tu d y  was perform ed  by Smith and 
A s h ,41 t o  d e te rm in e  th e  e f f e c t i v e n e s s  o f  e l e c t r i c  
to o th b ru s h in g  on d e n ta l  p la q u e .  The s tudy  was conducted  
f o r  120 days u s in g  a two group c ro ss o ver  re s e a rc h  d e s ig n .  
Smith and Ash41 found no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  between an e l e c t r i c  to o th b ru s h  and a s ta n d a rd
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to o th b ru s h  on p la q u e  and g in g iv a l  s c o re s .  The r e s u l t s  o f  
t h i s  s tu d y  a r e  su p p o rted  by th e  f in d in g s  o f  s i m i l a r  
i n v e s t  i g a t  i o n s . 1 3 , 1 9 , 2 5 , 3 5
C h i l t o n ,  D iD io  and R o t h n e r ^  compared th e  c l i n i c a l  
e f f e c t i v e n e s s  o f  an e l e c t r i c  and a s ta n d a rd  to o th b ru s h  in  
t h i r t y  d e n ta l  s tu d e n ts .  The sample was d iv id e d  in t o  two  
g roup s . One group used t h e  e l e c t r i c  brush on t h e  m a x i l l a r y  
t e e t h  and t h e  s ta n d a rd  brush on t h e  m a n d ib u la r  t e e t h ;  th e  
second group d i d t h e  oppos i t e . G enera1 i z a t  i ons o f  t h  i s 
re s e a rc h  a r e  l i m i t e d  t o  s i m i l a r  p o p u la t io n s .  The s tu d y  was 
conducted o v e r  an e ig h t  week t im e  p e r io d  w i th  e v a lu a t io n  o f  
g in g iv a l  h e a l t h  based on t h e  PMA in d e x .  R e s u lts  were  
a n a ly z e d  by C h i l to n  and E l - K a s h ia n * 2 in  a n o th e r  r e p o r t  
d is c u s s in g  a n a ly s is  o f  v a r ia n c e  in  c l i n i c a l  to o th b ru s h in g  
e x p e r im e n ts .  The a u th o rs  found no s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  in  g in g iv a l  h e a l t h  sco res  o f  
i nd i v i d u a1s who used t h e  e 1e c t r  i c o r  manua1 powered  
to o th b r u s h .  A n a ly s is  o f  v a r ia n c e  r e v e a le d  n e i t h e r  brush  
t o  be more e f f e c t i v e ,  a l th o u g h  t h e  P a p i l l a r y ,  M arg inga l and  
A tta c h e d  G in g iv a l  (PMA) index scores  were h ig h e r  in  th e  
m a n d ib u la r  a re a s  th a n  th e  m a x i l l a r y  a re a s  f o r  both  brush  
t y p e s .
H a m ilto n  e t_ a l_ .24 conducted a s tu d y  exam in ing  th e  
e f f e c t s  o f  a u to m a t ic  and hand to o th b ru s h in g  on g i n g i v i t i s .  
S e v e n ty -o n e  d e n ta l  s tu d e n ts  were d iv id e d  in t o  t h r e e  
groups . One group c o n t in u e d  i t s  own normal o r a l  hyg iene
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p r a c t i c e s ,  a n o th e r  group used n y lo n  hand brushes and th e  
t h i r d  group used a u to m a t ic  r e c i p r o c a t i n g  s t r o k e  
to o th b ru s h e s .  The t e s t  p e r io d s  w ere l i m i t e d  t o  one week 
i n t e r v a l s  and in c lu d e d  m o d i f ie d  g in g iv a l  and p laq u e  
i n d ic e s .  S u b je c ts  w ere e v a lu a te d  f o r  th e  presence  o f  
g i n g i v i t i s  and s u p ra g in g iv a l  d e n ta l  p la q u e ,  a s s ig n e d  t o  
s p e c i f i c  groups and i n s t r u c t e d  t o  b ru s h .  A t  th e  second  
e v a lu a t i o n ,  change in  g i n g i v a l  h e a l t h  was d e te rm in e d  by t h e  
g in g iv a l  and p laq u e  in d ic e s  and a l l  s u b je c ts  were  
i n s t r u c t e d  t o  r e t u r n  t o  t h e i r  normal o r a l  h yg ien e  
p r a c t i c e s .  Upon r e e v a lu a t i o n ,  s u b je c ts  a g a in  were a s s ig n e d  
t o  s p e c i f i c  groups and i n s t r u c t e d  t o  b ru s h ,  a c c o r d in g ly .
The second t e s t  a l lo w e d  exam in ers  t o  e v a lu a te  two t h i r d s  o f  
th e  e n t i r e  sample p o p u la t io n  on two d i f f e r e n t  brush t y p e s .  
The r e s u l t s  in d ic a t e d  t h a t  t h e  use o f  th e  a u to m a t ic  
to o th b ru s h  as compared t o  t h e  c o n v e n t io n a l  to o th b ru s h  on 
p a t i e n t s  w i t h  g i n g i v i t i s  removed more p la q u e ,  reduced new 
a re a s  o f  g i n g i v i t i s ,  was s im p le  t o  use and g e n t le  t o  th e  
o r a l  t i s s u e s .  A l i m i t a t i o n  o f  t h i s  s tu d y  was t h e  sample  
p o p u la t io n .  D enta l s tu d e n ts  a r e  c o n s id e re d  t o  be more 
consc ious  o f  o r a l  h yg ien e  p r a c t i c e s  th a n  t h e  g en era l  
p o p u la t io n  and d e n t a l l y  o r i e n t e d . ^  R e s u l ts  o f  t h i s  
s tu d y ,  t h e r e f o r e ,  m ig h t n o t  be r e p r o d u c ib le  in  p o p u la t io n s  
who a r e  le s s  d e n t a l l y  a w a re .  A d d i t i o n a l l y ,  a  t e s t  p e r io d  
o f  one week was i nadequate  f o r  e v a 1u a t  i ng qua 1 i t a t  i ve and 
q u a n i t a t i v e  g in g iv a l  h e a l t h  changes. T h is  s tu d y  sh o u ld  be
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r e p l i c a t e d  u s in g  a  more r e p r e s e n t a t i v e  sample o v e r  a lo n g e r  
p e r io d  o f  t im e .
A com parison o f  th e  p la q u e  removal e f f e c t i v e n e s s  
between an e l e c t r i c  and manual to o th b ru s h  was conducted by  
S c h i f t e r  e t  a i .3 9  S u b je c ts  were i n s t r u c t e d  t o  cease a l l  
p erso n a l o r a l  h yg ien e  f o r  36 hours p r i o r  t o  e v a lu a t io n .  
B a s e l in e  p la q u e  l e v e ls  were o b ta in e d  f o r  a l l  s u b je c ts  v i a  
th e  m o d i f ie d  Navy P laqu e  In d e x ,  th e  C i r c u m f e r e n t ia l  
G in g iv a l  M arg in  P laque  Index and t h e  In te r p r o x im a 1 Area  
P laq u e  In d e x .  E v a lu a t io n s  were conducted u s in g  t h e  same 
c r i t e r i a  a f t e r  a  60 second b ru s h in g  p e r io d .  R e s u lts  
conc luded  bo th  brush ty p e s  t o  be e q u a l l y  e f f e c t i v e  in  
p la q u e  removal from  f a c i a l  and 1 ingua l t o o t h  s u r fa c e s ,  b u t  
i n e f f e c t i v e  a t  in te rp ro x im a l  l i n e  a n g le  c le a n s in g .  T h is  
s tu d y  dem o n stra ted  t h a t  t h e  b ru s h in g  t im e  o f  60 seconds o r  
le s s  is  n o t  s u f f i c i e n t  f o r  t h e  e n t i r e  c le a n s in g  p ro ce d u re  
and t h a t  some in te r p r o x im a 1 a i d  should  be used t o  
supplem ent d a i l y  to o th b r u s h in g .
Powers, Tuss ing  and B rad ley^®  conducted an 
i n v e s t i g a t io n  comparing th e  e f f e c t i v e n e s s  o f  in te r p r o x im a l  
p la q u e  removal by an e l e c t r i c  to o th b ru s h  and a c o n v e n t io n a l  
m u l t i - t u f t e d  hand to o th b r u s h ,  w i th o u t  th e  a i d  o f  o th e r  
c le a n in g  d e v ic e s .  A random ized two group c ro s s o v e r  
re s e a rc h  d e s ig n  was u t i l i z e d  e v a lu a t in g  p laq u e  removal from  
in te r p r o x im a l  u n i t s .  P laque  sc o re  v a lu e s  c o n s is te d  o f :  0 = 
no p la q u e ;  1 = in t e r r u p t e d  p laq u e  and 2 = s o l i d  p la q u e .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
W eekly e v a lu a t io n s  were made f o r  a  t o t a l  p e r io d  o f  n in e  
weeks. R e s u l ts  r e v e a le d  t h a t  t h e  e l e c t r i c  to o th b ru s h  was 
s u p e r io r  t o  t h e  c o n v e n t io n a l  hand to o th b ru s h  in  c le a n s in g  
t h e  exposed s u r fa c e s  o f  "open” In te r p r o x im a 1 spaces. The 
i n v e s t ig a t o r s  a ls o  n o ted  t h a t  com ple te  removal o f  p laq u e  
from  t h e  a re a s  s tu d ie d  was n o t  p o s s ib le ,  i n d ic a t in g  t h a t  
o t h e r  c le a n in g  d e v ic e s  a r e  needed t o  m a in ta in  o r a l  
c le a n l i n e s s .
Lobene^O conducted a  t h r e e  month s tu d y  exam in ing  th e  
e f f e c t  o f  an a u to m a t ic  to o th b ru s h  on g in g iv a l  h e a l t h .  
R e s u lts  in d ic a t e d  a h i g h l y  s i g n i f i c a n t  r e d u c t io n  in  
g i n g i v i t i s  w i t h  th e  a u to m a t ic  s h o r t  s t r o k e ,  r e c ip r o c a t in g  
a c t io n  to o th b ru s h  when compared t o  a m u l t i - t u f t e d  
c o n v e n t io n a l  to o th b r u s h .  One hundred e ig h t y  f i v e  c o l le g e  
age women formed th e  sample p o p u la t io n .  Two e v a lu a t io n s  
were conducted based s o l e l y  on th e  m o d if ie d  Schour and 
M ass le r  P a p a i l l a r y ,  M a r g in ia l  and A tta c h e d  G in g iv a l  Index  
(PMA). The m ajo r  l i m i t a t i o n  o f  Lobene 's  s tu d y  is  t h a t  i t  
was conducted s o l e l y  on educated  women, a p o p u la t io n  
exp ected  t o  be c o m p lia n t  and d e n t a l l y  s o p h is t ic a t e d ;  
t h e r e f o r e ,  t h i s  s tudy  m ig h t be low in  e x te r n a l  v a l i d i t y .
A two y e a r  com parison o f  hand and e l e c t r i c  to o th b ru s h e s  
was conducted on 103 s u b je c ts  by McKendrick e t  a l .3 5  
The sample p o p u la t io n  c o n s is te d  o f  m ale and fem a le  
u n i v e r s i t y  s tu d e n ts  who were in t e r e s t e d  in  d e n ta l  h e a l t h  
and who possesed low b a s e l in e  p e r io d o n ta l  s c o re s .  Using
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th e  O ra l H ygiene D e b r is  and C a lc u lu s  Index  by Greene and  
V e r m i l l i o n ,  a  m o d i f ie d  R u s s e l l 's  P e r io d o n ta l  Index and th e  
G in g iv a l  Recession In d e x ,  s u b je c ts  were e v a lu a te d  a t  3 ,  6 ,  
12 and 24 month i n t e r v a l s .  R e s u l ts  r e v e a le d  no d i f f e r e n c e s  
in  o r a l  d e b r is  and c a lc u lu s  f o r m a t io n ,  g i n g i v i t i s  and 
p e r i o d o n t i t i s  and g in g iv a l  r e c e s s io n .  T h is  s tu d y  concluded  
t h a t  e l e c t r i c  to o th b ru s h in g  was n o t  s u p e r io r  t o  manual 
to o th b ru s h in g  in  th e  improvement o f  o r a l  h e a l t h  s t a t u s .  
A lth o u g h , th e s e  c o n c lu s io n s  can o n ly  be g e n e r a l i z e d  t o  
s i m i l a r  p o p u la t io n s  o f  young a d u l t s  w i th  r e l a t i v e l y  l i t t l e  
g i n g i v i t i s  and p e r i o d o n t i t i s ,  t h i s  s tu d y  is  r e l e v a n t  
because o f  i t s  ex tend ed  t im e  p e r io d ,  re d u c in g  t h e  n o v e l t y  
e f f e c t  1 i m i t a t  io n .
A nother s tu d y  by C o nroy14 compared t h e  e f f e c t i v e n e s s  
o f  f o u r  a u to m a t ic  to o th b ru s h  heads: to o th b ru s h  1 had a
0 .0 0 9  inch n y lo n  f i l a m e n t  head, used w i t h  a s h o r t  s t r o k e  
r e c ip r o c a t in g  a c t io n  to o th b ru s h ;  to o th b ru s h  2 had a 0 .0 1 2  
inch n y lo n  f i l a m e n t  head, used w i th  a s h o r t  s t r o k e  
r e c ip r o c a t in g  a c t io n  to o th b ru s h ;  to o th b ru s h  3 had a
0 . 0 1 2 - inch ny lo n  f i l a m e n t  head , used w i t h  a m o d if ie d  
a r c u a te  r e c ip r o c a t in g  a c t io n  to o th b ru s h  and to o th b ru s h  4 
had a f l e x i b l e  brush head w i th  0 . 0 1 2 - in c h  n y lo n  f i l a m e n t s ,  
used w i t h  a m o d if ie d  a r c u a te  r e c i p r o c a t i n g  a c t io n  
to o th b ru s h  and manual t o o th b r u s h in g .  C o n ro y 's  r e s u l t s  
i nd i c a te d  no s t a t  i s t  i c a 11y s i gn i f  i c a n t  e f f e c t  between  
e l e c t r i c  to o th b ru s h in g  and manual to o th b ru s h in g  f o r  two o f
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t h e  fo u r  brush heads when m easuring d e n ta l  p laq u e  
a c c u m u la t io n .  The m o d if ie d  a r c u a te  r e c i p r o c a t i n g  a c t io n  
brush w i t h  0 .0 1 2  inch f i l a m e n t s  and t h e  s h o r t  s t r o k e  
r e c ip r o c a t in g  a c t io n  brush w i th  0 .0 1 2  inch  f i l a m e n t s  proved  
t o  remove more p la q u e  th a n  manual b r u s h in g .  The a u th o r  
concluded t h a t  e f f e c t i v e  p laq u e  removal i s  d i r e c t l y  r e l a t e d  
t o  th e  m echanical a c t i o n  o f  home c a re  d e v ic e s .  The home 
c a re  d e v ic e s  s tu d ie d  in  C o n ro y 's  i n v e s t i g a t i o n  were  
d i s t i n c t i v e  when examined in  r e l a t i o n  t o  brush head a c t io n  
and d e s ig n .
Chasens and M a r c u s ^  conducted a s tu d y  t o  e v a lu a te  
n a tu r a l  b r i s t l e  and n y lo n  b r i s t l e  o r b i t a l  s t r o k e  e l e c t r i c  
to o th b ru s h in g  as compared w i t h  manual b ru s h in g  in  
m a in ta in in g  p e r i o d o n t a l l y  in v o lv e d  p a t i e n t s .  T h is  
i n v e s t i g a t io n  was u n iq u e  because t h e  m echanical a c t io n  o f  
t h e  e l e c t r i c  to o th b ru s h  s tu d ie d  was o r b i t a l  as compared t o  
r e c ip r o c a t in g  in  p re v io u s  s t u d i e s . * 3 * 1 4 , 1 9 * 2 4 ,2 5 ,3 0  
Tw enty -seven  s u b je c ts  s e rv in g  as t h e i r  own c o n tro l  
p a r t i c i p a t e d  in  t h e  s tu d y .  Each s u b je c t  was e v a lu a te d  f o r  
c a lc u lu s  and p la q u e  fo rm a t io n  on t h e  l in g u a l  and l a b i a l  
s u r fa c e s  o f  th e  m a n d ib u la r  in c is o r s  and c a n in e s  and th e  
b uc ca ls  o f  t h e  maxi 1 l a r y  f i r s t  and second m o la rs .  No 
e v a lu a t io n  was p erfo rm ed  t o  measure g in g iv a l  h e a l t h .  The 
r e s u l t s  showed t h a t  power b ru s h in g  when compared t o  manual 
b ru s h in g  was more e f f e c t i v e  in  p r e v e n t in g  c a lc u lu s  
d e p o s i t io n  and no s t a t i s t i c a l 1y s i g n i f i c a n t  d i f f e r e n c e  was
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noted  between n y lo n  and n a tu r a l  b r i s t l e d  b ru sh es .  
A d d i t i o n a l l y ,  26 o f  th e  27 s u b je c ts  s tu d ie d  in d ic a te d  a 
p r e fe r e n c e  to w a rd s  t h e  power brush o v e r  t h e  c o n v e n t io n a l  
brush when exam ined by a q u e s t io n n a i r e .  T h is  p re fe re n c e  
m ig ht have been a r e s u l t  o f  t h e  n o v e l t y  e f f e c t .
C o n v e n t io n a l  T o o th b ru s h in g  ve rs u s  t h e  R o ta -d e n t^
The R o ta -d e n t^  is  an e l e c t r i c  to o th b ru s h  w i th  a 
r o t a r y  mode o f  a c t i o n  re s e m b lin g  t h e  d e n ta l  h an dp iece .
T h is  new p ro d u c t  has n o t  been e x t e n s iv e ly  s tu d ie d .
P u b lis h e d  l i t e r a t u r e  r e l a t i n g  t o  t h i s  d e v ic e  is  d is c u s s e d .
Horton^ 6 conducted  a t h r e e  week s tu d y  t o  e v a lu a te  th e  
R o ta -d e n t^  in s t r u m e n t 's  a b i l i t y  t o  remove d e n ta l  p laq u e  
d e p o s i ts  and improve g in g iv a l  h e a l t h .  The s tudy  c o n s is te d  
o f  f o u r  d e n ta l  e v a lu a t i v e  in d ic e s :  G in g iv a l  In d e x ,
P a p i l l a r y  M a rg in a l  A t ta c h e d  G in g iv a l  In d e x ,  P laque Index  
and Pap i 11a r y  B1eed i ng In d e x . These i nd i ces were u t  i 1 i zed  
t o  assess  d e n ta l  p la q u e  d e p o s i ts  and g in g iv a l  h e a l t h .  
E ig h te e n  s u b je c ts  were g iv e n  home c a re  i n s t r u c t i o n  on th e  
use o f  t h e  R o ta -d e n t^  and t o l d  t o  brush t w ic e  d a i l y  w ith  
th e  in s t ru m e n t .  E v a lu a t io n s  were made w eek ly  and r e s u l t s  
in d ic a t e d  a 65 p e rc e n t  r e d u c t io n  in  p la q u e  and 52 p e rc e n t  
r e d u c t io n  in  g in g iv a l  i n f 1am m ation . H o rton  concluded t h a t  
th e  R o ta -d e n t^  removes p la q u e  and reduces g in g iv a l  
in f la m m a t io n  more e f f e c t i v e l y  th a n  a r e g u la r  to o th b ru s h .  
A lthough  r e d u c t io n s  were observed  in  p la q u e  and g in g iv a l  
s c o re s ,  t h e  p r e t e s t - p o s t t e s t  re s e a rc h  d e s ig n  used does not
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p ro v  i de any ev i dence t o  su p p o rt  a compar i son between r o t a r y  
and c o n v e n t io n a l  to o th b r u s h in g .  T h is  s tu d y  c o n ta in s  th e  
l i m i t a t i o n s  o f  a  sm all sample s i z e *  no c o n t r o l  group and a 
s h o r t  t h r e e  week t e s t  p e r io d ,  s u g g e s t in g  t h a t  r e s u l t s  m ig h t  
be in f lu e n c e d  by t h e  n o v e l t y  e f f e c t ,  s e l e c t i o n  b ia s  o r  
s t a t i s t i c a l  r e g r e s s io n .
In  1984, G le n w r ig h t  and Walsh22 s tu d ie d  t h e  r e l a t i v e  
e f f e c t i v e n e s s  o f  r o t a r y  and c o n v e n t io n a l  to o th b ru s h in g  in  
d e n ta l  p la q u e  re m o v a l.  Each o f  t h e  te n  s u b je c ts  se rv ed  as  
t h e i r  own c o n t r o l ;  group one used t h e  R o ta -d e n t^  on th e  
r i g h t  hand s id e  o f  t h e  mouth on days 4 and 7 and on th e  
1 e f t  hand s i de on days 11 and 14. The convent i o n a 1 
to o th b ru s h  was used on t h e  o p p o s ite  s id e  o f  th e  mouth.
Group two f o l lo w e d  t h e  same sequence o n ly  in  r e v e r s e .  
R e s u l ts  measured by th e  Loe and Si 1 ness P laq u e  Index  showed 
no s t a t i s t i c a l  d i f f e r e n c e  between p la q u e  l e v e ls  on e i t h e r  
s id e  o f  th e  mouth, i n d ic a t in g  t h a t  r o t a r y  powered b ru s h in g  
i s  no more e f f e c t i v e  th e n  c o n v e n t io n a l  b ru s h in g .  A lthough  
t h i s  s tu d y  u t i l i z e d  a c ro s s o v e r  d e s ig n  m in im iz in g  th e  
e f f e c t  o f  handedness on t h e  e f f i c i e n c y  o f  p laq u e  rem o va l,  
t h e  sm all sample s i z e  l i m i t s  i t s  c o n c lu s io n s .  The te n  
s u b je c ts  w ere a ls o  d e n ta l  s tu d e n ts  who b e s id e s  h av in g  
knowledge o f  d e n t i s t r y  m ig h t  have had g in g iv a l  t is s u e s  not  
r e p r e s e n t a t i v e  o f  t h e  g e n e ra l  p o p u la t io n .  Because o f  th e  
uniqueness o f  t h e  sam ple , r e s u l t s  can o n ly  be g e n e r a l i z e d  
t o  p o p u la t io n s  w i th  s i m i l a r  c h a r a c t e r i s t i c s .
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G a lv in d  and Zeu ner^ l s tu d ie d  th e  e f f e c t i v e n e s s  o f  a  
r o t a r y  e l e c t r i c  to o th b ru s h  in  o r a l  c le a n l i n e s s ,  u s in g  40 
a d u l t  s u b je c ts  d iv id e d  in t o  two groups* matched a c c o rd in g  
t o  d e n to - g in g iv a l  p la q u e .  The c o n tr o l  group was g iv e n  a  
co n v e n t io n a l  to o th b r u s h ,  an in te rs p a c e  b ru s h ,  t o o t h p ic k s ,  
d is c lo s in g  t a b l e t s  and home c a r e  i n s t r u c t io n s  v i a  an o r a l  
hyg iene s e l f  i n s t r u c t i o n a l  m anual. The e x p e r im e n ta l  group  
re c e iv e d  an e l e c t r i c  to o th b ru s h  and i n s t r u c t i o n  in  i t s  use 
from  a d e n ta l  h y g ie n is t .  No a d d i t io n a l  home c a re  d e v ic e s  
were p ro v id e d .  The s t a t u s  o f  o r a l  c l e a n l in e s s  and g in g iv a l  
h e a l t h  was assessed on f o u r  s u r fa c e s  o f  a l 1 t h e  t e e t h  and  
t h e  p e rc e n ta g e  o f  t o o t h  s u r fa c e s  showing p la q u e  and 
g i ng i v a 1 b 1eed i ng w ere c a 1c u 1a t e d . Resu1t s  o f  t h  i s s tu d y  
showed s i m i l a r  improvement in  th e  o r a l  h y g ien e  s ta tu s  o f  
both  groups i n d ic a t in g  t h a t  in  th e  hands o f  p a t i e n t s ,  th e  
e l e c t r i c  to o th b ru s h  is  j u s t  as e f f e c t i v e  as t h e  
comprehens i ve o ra  1 hyg i ene k i t .  The d e n t a 1 hyg i en i s t  
p r o v id in g  i n s t r u c t io n  and th e  s e l f  i n s t r u c t i o n a l  manual 
were con found ing  v a r i a b l e s  t h a t  m ight have e f f e c t e d  
perform ance  r e s u l t s  d i f f e r e n t l y ,  s in c e  th e y  were not  
p re s e n te d  t o  bo th  g ro u p s . F u r th e r  s tu d ie s  a r e  in d ic a te d  t o  
sup port th e s e  r e s u l t s  and p ro v id e  a d d i t io n a l  a n a ly s is .
In  summary, th e  l i t e r a t u r e  suggests  c o n f l i c t i n g  
in fo rm a t io n  re g a rd in g  t h e  e f f e c t i v e n e s s  o f  d e n ta l  p la q u e  
removal by an e l e c t r i c  to o th b ru s h  as compared t o  a 
co n v e n t io n a l  to o th b r u s h .  Research d e s ig n s ,
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n o n r e p r e s e n ta t iv e  sam ples, number and ty p e  o f  s u b je c ts  and  
th e  le n g th  o f  e x p e r im e n ta l  p e r io d s  have been l i m i t a t i o n s  
c o n t r i b u t in g  t o  t h e  c o n f l i c t i n g  r e s u l t s .  A gap in  t h e  
l i t e r a t u r e  e x i s t s  r e g a r d in g  t h e  v a lu e  o f  t h e  R o ta -d e n t^  
as an e f f e c t i v e  home c a re  d e v ic e  f o r  th e  d e n ta l  consumer. 
A d d i t io n a l  re s e a rc h  is  n e c essa ry  t o  d e te rm in e  i f  th e  
R o ta -d e n t^  in s tru m e n t  is  more e f f e c t i v e  a t  rem oving  
s u p ra g in g iv a l  d e n ta l  p la q u e  and im proving  g in g iv a l  h e a l t h ,  
when compared t o  c o n v e n t io n a l  to o th b r u s h in g .
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CHAPTER 3 
Methods and M a t e r i a l s
T h is  i n v e s t i g a t i o n  was d es ig n ed  t o  d e te rm in e  th e  
c l i n i c a l  e f f e c t i v e n e s s  o f  a r o t a r y - t y p e  e l e c t r i c  
t o o th b r u s h ,  R o ta -d e n t^ ,  versus  a c o n v e n t io n a l  t o o th b r u s h ,  
O r a l -B  3 5 ^ ,  on t h e  p rese n ce  o f  g i n g i v i t i s  and 
s u p r a g in g iv a l  d e n ta l  p la q u e  in  40 m ale  and fe m a le  s u b je c ts ,  
1 8 - 5 5  y e a rs  o f  a g e .  O ver a s i x  week p e r io d ,  a t  two week 
i n t e r v a l s  t h e  o r a l  h e a l t h  s t a t u s  o f  s u b je c ts  was measured  
by t h e  Loe and Si 1 ness G in g iv a l  Index  and th e  O 'L e a r y  
P laqu e  In d e x .
Sample D e s c r ip t io n  
F o r t y  i n d iv id u a ls  fro m  O ld  Dominion U n iv e r s i t y  D en ta l  
H ygiene C l i n i c  and t h e  Campus S tu d e n t  C e n te r  w ere  i n v i t e d  
t o  p a r t i c i p a t e  in  t h e  i n v e s t i g a t i o n .  P a r t i c i p a n t s  were  
o b ta in e d  v i a  phone s o l i c i t a t i o n ,  f l i e r s  and p erso na l  
com m unication . T h is  sam ple was s e le c t e d  because i t  was 
l i k e l y  t o  rem ain  r e l a t i v e l y  s t a b l e  o v e r  a s ix  week p e r io d  
o f  t im e .  S u b je c ts  e x h ib i t e d  no m ental o r  p h y s ic a l  
d i s a b i l i t i e s ,  m ed ica l c o m p le x i t ie s  o r  o r t h o d o n t ic  
a p p l ia n c e s .  In  a d d i t i o n ,  th e  p rese n ce  o f  g i n g i v i t i s  as  
i n d ic a t e d  by a s c o re  o f  1 .5  o r  g r e a t e r  on th e  Loe and
27
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Si 1 ness G in g iv a l  Index was r e q u i r e d .  I n d iv id u a ls  exc lu d ed  
from  t h e  s tu d y  in c lu d e d  th o s e  p r e s e n t in g  m oderate  t o  s e v ere  
p e r i o d o n t i t i s  w i t h  p o c k e t  dep ths  g r e a t e r  th a n  5mm, 
rh eu m atic  h e a r t  d is e a s e ,  c a r d ia c  c o n d i t io n s ,  d ia b e t e s ,  
blood d y s c r a s ia s ,  p reg n an cy , hormonal im balance o r  t h e  use 
o f  any drugs t h a t  m ig h t a l t e r  t h e  g in g iv a l  t i s s u e  as  
d e te rm in ed  by t h e  m ed ica l h i s t o r y .  The c o n t r o l  group  
c o n s is te d  o f  5 fe m a le s  and 15 m a le s . The e x p e r im e n ta l  
group c o n s is te d  o f  11 fe m a le s  and 9 m a le s . The t o t a l  
sample p o p u la t io n  was 4 0 .  The sample p o p u la t io n  ranged in  
age from  1 8 - 4 5  y e a rs  w i t h  a  mean age o f  25 and a s ta n d a rd  
dev i a t  i on o f  4 . 9 3 .  Ana1ys i s o f  i nd i v i d u a 1 group ages  
r e v e a le d  t h e  f o l l o w in g :  c o n t r o l  group mean 2 5 . 9 ,  s ta n d a rd
d e v ia t io n  5 . 9 ;  e x p e r im e n ta l  group mean 2 3 . 7 ,  s ta n d a rd  
dev i a t  i on 3 . 4 1 .
Research Design  
A ran d o m ized , two group r e s e a rc h  d e s ig n  was employed t o  
t e s t  t h e  e f f e c t i v e n e s s  o f  d a i l y  r o t a r y  e l e c t r i c  
to o th b ru s h in g  and c o n v e n t io n a l  to o th b r u s h in g  on th e  
f o l lo w in g  dependent v a r i a b l e s ,  g i n g i v i t i s  and s u p ra g in g iv a l  
d e n ta l  p la q u e  (see  T a b le  1 ) .  F o r t y  s u b je c ts  p a r t i c i p a t e d  
in  th e  s ix  week s tu d y  and were exam ined a t  two week 
i n t e r v a l s .  The p r i n ic p a l  i n v e s t i g a t o r  a s s is t e d  th e  
c l i n i c a l  e x a m in e r ,  a d e n ta l  h y g i e n i s t ,  in  p e r fo rm in g  d a ta  
c o l l e c t i o n  p rocedures  and d e l i v e r e d  a l l  home ca re
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Table 1 
Two Group Research Design 
Evaluation Periods
Introduced
Baseline
Independent
Variables
Week
2
Week
4
Week
6
Experiment p 'i Rota-dent ® Pl2 P,3 Pl4
Group Gl, Electric
Toothbrush
g i2 Gl3 Gl4
Control P 'i Conventional Pl2 p«3 P>4
Group Gl, Oral B-35 ®  
Toothbrush
g i2 GI4
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i n s t r u c t i o n s .  S u b je c ts  w ere in s t r u c te d  t o  brush t h e i r  
t e e t h  w i t h o u t  to o th p a s te  u s in g  e i t h e r  a r o t a r y  e l e c t r i c  
to o th b ru s h  (R o ta -d e n t^ )  o r  a  c o n v e n t io n a l  to o th b ru s h  
(O ra l  B -35^ ) depending  upon which group t h e y  were  
a s s ig n e d .  S u b je c ts  were random ly as s ig n e d  t o  th e  c o n tr o l  
and e x p e r im e n ta l  group by t h e  p r i n c i p a l  i n v e s t i g a t o r  who 
a lo n e  was aw are o f  group s t a t u s .  B lue  and g reen  f o ld e r s  
r e p re s e n te d  t h e  method o f  ra n d o m iz a t io n .  B lue  f o ld e r s  
i n d ic a t e d  e x p e r im e n ta l  group ass ignm ent and c o n s e q u e n t ly ,  
green  f o ld e r s  in d ic a t e d  c o n t r o l  group ass ig n m e n t.  F o ld e rs  
were a r ra n g e d  by a l t e r n a t i n g  c o lo r  ( e . g . ,  b lu e ,  g re e n ,  
b lu e ,  g reen  . . . ) .  The s u b je c ts  who met a l l  
q u a l i f i c a t i o n s  a f t e r  s c re e n in g  were a ss ig n ed  th e  n e x t  
a v a i l a b l e  f o l d e r .  T h is  method o f  ra n d o m iz a t io n  c o n t r o l le d  
f o r  s y s te m a t ic  b ia s  in  t h e  groups w ith  r e s p e c t  t o  
i n d iv id u a l  a t t r i b u t e s .  Gender c h a r a c t e r i s t i c s  were not  
c o n s id e re d .  The c l i n i c a l  exam iner rem ained  b l in d  t o  group  
c l a s s i f i c a t i o n  th ro u g h o u t t h e  i n v e s t i g a t i o n .
T h is  re s e a rc h  d e s ig n  c o n t r o l le d  f o r  a  number o f  t h r e a t s  
t o  i n t e r n a l  and e x te r n a l  v a l i d i t y :
1. A rando m ized , two group re s e a rc h  d es ig n  c o n t r o l le d  
f o r  s y s te m a t ic  b ia s  in  t h e  groups w i t h  r e s p e c t  t o  s u b je c t  
r e l e v a n t  a t t r i b u t e s  t h a t  m ig h t  have a f f e c t e d  th e  dependent  
v a r ia b le s  under i n v e s t i g a t i o n .
2 .  To c o n t r o l  f o r  b i a s ,  th e  i n v e s t i g a t o r  who c o l l e c t e d  
t h e  d a ta  was b l in d  t o  group s t a t u s .
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3 .  R a ndom iza tion  was used t o  c o n t r o l  f o r  s u b je c t s '  
group e q u iv a le n c y .
4 .  S i t u a t i o n  r e l e v a n t  v a r i a b l e s  w ere c o n t r o l le d  by 
s t a n d a r d iz in g  p a t i e n t  e d u c a t io n a l  i n s t r u c t i o n s  and c l i n i c a l  
s c o r in g  p ro c e d u re s .
5 .  E n v iron m enta l c o n d i t io n s  were c o n t r o l l e d  by use o f  
th e  same d e n ta l  u n i t ,  l i g h t  i n t e n s i t y ,  p a t i e n t  p o s i t i o n ,  
exam iner p o s i t io n  and arm am entarium  a t  each a p p o in tm e n t .
6 .  A ran d o m ized , two group re s e a rc h  d e s ig n  e q u a l iz e d  
th e  e f f e c t  o f  handedness on d e n ta l  p la q u e  removal and  
c o n t r o l l e d  f o r  t h r e a t s  t o  i n t e r n a l  v a l i d i t y  such as 
h i s t o r y ,  m a tu r a t io n  and r e g r e s s io n .
The re s e a rc h  d e s ig n  was u n a b le  t o  c o n t r o l  f o r  th e  
f o 11ow i n g :
1. P r e - t e s t  s e n s i t i z a t i o n  m ig h t have been a f a c t o r  
e f f e c t i n g  t h e  s u b je c t s '  p la q u e  s c o re s .  S u b je c ts  knowing  
t h a t  th e y  would be e v a lu a te d  co u ld  have c le a n e d  t h e i r  t e e t h  
im m e d ia te ly  p r i o r  t o  t h e i r  sch edu led  a p p o in tm e n t .  T h is  
problem  was m in im iz e d  by u s in g  t h e  G in g iv a l  In d e x .
2 .  An i n t e r r a t e r  r e l i a b i l i t y  c o e f f i c i e n t  was no t  
e s t a b l is h e d  f o r  th e  t h r e e  exam iners  who conducted th e  
sc re e n in g s  o f  th e  p o t e n t i a l  s u b je c ts .  These exam iners  were  
s ta n d a rd iz e d  on th e  s c re e n in g  p ro c e d u re s ,  c r i t e r i a  f o r  
a c c ep tan ce  o f  s u b je c ts  in  t h e  s tu d y ,  use o f  p e r io d o n ta l  
probe and use o f  G in g iv a l  In d e x .
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3 .  An i n t r a r a t e r  r e l i a b i l i t y  c o e f f i c i e n t  was n o t  
e s t a b l is h e d  p r i o r  t o  t h e  i n v e s t i g a t io n ;  how ever, th e  
c l i n i c a l  exam iner was s ta n d a rd iz e d  v i a  a s t a n d a r i z a t io n  
e x c e r c is e  and th e  same exam iner c o l l e c t e d  a l l  o f  t h e  d a t a .
M ethodo1oov
A l l  re s e a rc h  was conducted a t  th e  O ld  Dominion  
U n iv e r s i t y  D e n ta l  H yg iene C l i n i c .  F o r t y  s u b je c ts  
p a r t  i c i p a te d  i n t h e  i n v e s t  i g a t  i on f o r  a p e r  i od o f  s i x  
weeks. The e x p e r im e n ta l  group brushed t h e i r  t e e t h  u s in g  
t h e  R o ta -d e n t^  in s t ru m e n t  w h i le  th e  c o n t r o l  group brushed  
w it h  a c o n v e n t io n a l  to o th b r u s h .  C l i n i c a l  p a ram e te rs  were  
examined a t  two week i n t e r v a l s  o v e r  a s i x  week p e r io d .  The 
p r i n c i p a l  i n v e s t i g a t o r  a s s is t e d  th e  c l i n i c a l  exam iner in  
d a ta  c o l l e c t i o n  p ro ce d u res  and d e l i v e r e d  home c a re  
i n s t r u c t i o n s .  D a ta  c o l l e c t i o n  p ro ced u res  in c lu d e d  t h e  Loe 
and Si 1 ness G in g iv a l  Index  and t h e  O 'L e a r y  P laqu e  In d e x .
R e q u ire d  equipm ent f o r  t h e  G in g iv a l  Index in c lu d e d  a 
mouth m i r r o r ,  adequate  l i g h t ,  a i r  s y r in g e ,  p e r io d o n ta l  
probe and Gl sco re  c h a r t .  T h ree  g in g iv a l  a re a s  (b u c c a l ,  
m e s ia l ,  l i n g u a l )  were e v a lu a te d  f o r  each t o o t h .  As 
recommended by Loe, o n ly  one in te r p r o x im a l  sco re  (m e s ia l )  
was ta k e n  and th e n  doubled  t o  r e p r e s e n t  bo th  m esia l and 
d i s t a l  a s p e c ts  o f  t h e  t o o t h .  Loe^2 s t a t e s  t h a t  by us in g  
t h i s  t im e  s a v in g  p ro c e d u re ,  a n a ly s e s  shou ld  show no 
d i f f e r e n c e  in  r e s u l t s  when o n ly  one o f  t h e  in te rp ro x im a l
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s u r fa c e s  is  exam ined. The t e e t h  and g in g iv a  were d r i e d  and 
th e  p e r io d o n ta l  probe was in s e r t e d  in t o  th e  d i s t a l  l i n e  
a n g le  and w iped a lo n g  t h e  s o f t  t i s s u e  w a l l  n ea r  th e  
e n tra n c e  t o  t h e  g in g iv a l  s u lc u s .  I f  t h e  a r e a  e x h ib i t e d  
b le e d in g  (m odera te  in f la m m a t io n )  a sco re  o f  2 was g iv e n ;  
ten d en cy  f o r  spontaneous b le e d in g  was e v id en ce  o f  a  sco re  
o f  3 .  I f  no b le e d in g  occured  th e  exam iner e v a lu a te d  th e  
t i s s u e  c h a r a c t e r i s t i c s  based on e s ta b l is h e d  c r i t e r i a  and 
scored  t h e  t i s s u e  as e i t h e r  0 o r  I . When s c o r in g  buccal  
and m es ia l  a r e a s ,  th e  p robe  was in s e r te d  a t  t h e  d i s t a l  
buccal l i n e  a n g le  and p ro g res sed  in t o  t h e  m es ia l s u lc u s .  
L in g u a l e v a lu a t io n  began a t  t h e  d i s t a l  l in g u a l  l i n e  a n g le  
and ended a t  t h e  m esia l l in g u a l  l i n e  a n g le .
P laqu e  a c c u m u la t io n ,  assessed by t h e  O 'L e a ry  P laque  
In d e x ,  was d is c lo s e d  u s in g  a s t a i n in g  s o lu t io n  f o l lo w e d  by 
e v a 1u a t  i on o f  t h e  fa c  i a  1 and 1 i ngua1 to o th  s u r f a c e s . A l l  
to o th  s u r fa c e s  were examined and scored  based on t h e  
absence o r  p resence  o f  d e n ta l  p la q u e .  The presence  o f  
d e n ta l  p la q u e  in  an in d ic a t e d  a re a  was re p re s e n te d  by a 1mm 
band lo c a te d  a d ja c e n t  t o  t h e  g in g iv a l  m arg in .  T h is  a l lo w e d  
th e  c l i n i c a l  exam iner t o  d i s t in g u is h  between newly formed  
p la q u e  and p la q u e  m issed by to o th b r u s h in g .  O ' L e a r y ^ S  
d e r iv e d  a f i n a l  score  by d i v i d i n g  th e  number o f  p laq u e  
c o n ta in in g  s u r fa c e s  by th e  t o t a l  number o f  a v a i l a b l e  
s u r fa c e s .  The same p ro ce d u re  was c a r r i e d  o u t  a t  subsequent  
app o in tm en ts  t o  d e te rm in e  th e  s u b je c ts '  p ro g re s s .
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A sch ed u le  o f  e v e n ts  In  th e  sequence o f  d e l i v e r y  were  
as  f o l lo w s :
Phase I .  P r e - I n v e s t  I g a t I o n . The sample group was o b ta in e d  
d u r in g  t h e  p r e - i n v e s t i g a t i o n  phase. I n d iv id u a ls  who 
in d ic a t e d  a d e s i r e  t o  p a r t i c i p a t e  w ere q u e s t io n e d  by  
te le p h o n e  o r  in te rv ie w e d  r e g a r d in g  t h e i r  age and p lanned  
le n g th  o f  s t a y  in  t h e  im m ediate a r e a .  A m ed ica l h i s t o r y  
was com pleted  t o  d e te rm in e  any c o n t r a in d ic a t io n s  f o r  
t r e a tm e n t  (see  Appendix C ) .  P a r t i c i p a n t s  who met t h e  a g e ,  
re s id e n c y  and m edica l h i s t o r y  re q u ire m e n ts  w ere schedu led  
f o r  a s c re e n in g  a p p o in tm en t a t  O ld  Dominion U n iv e r s i t y  
D e n ta 1 H ygiene C l i n i c .
Phase I I .  S c re e n in g . The f o l l o w in g  methods were perfo rm ed  
t o  ensure  t h a t  t h e  p o t e n t i a l  s u b je c ts  had s u p ra g in g iv a l  
p la q u e  a c c u m u la t io n  and g i n g i v i t i s  and co u ld  be c l a s s i f i e d  
a c c o rd in g  t o  t h e  Am erican Academy o f  Per i odonto1ogy2 as a  
Type I I  p e r io d o n ta l  p a t i e n t  (no p o c ke t dep ths  g r e a t e r  th a n  
5mm).
1. The Loe and Si 1 ness G in g iv a l  Index (G l )  was used 
t o  assess q u a l i t a t i v e  changes in  t h e  g in g iv a l  s o f t  t i s s u e .
A Gl sco re  o f  1 .5  was t h e  minimum re q u ire m e n t  f o r  s u b je c t  
p a r t i c i p a t i o n  s in c e  i t  is  i n d i c a t i v e  o f  g in g iv a l  
in f la m m a t io n .  The Gl was s e le c te d  because i t  e v a lu a te s  
both  v is u a l  t i s s u e  change and g in g iv a l  b le e d in g ,  
s i mu 1ta n e o u s 1y .
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2 .  P e r io d o n ta l  p ro b in g  dep ths  w ere used t o  d e te rm in e  
s u b je c t s '  p e r io d o n ta l  s t a t u s  a c c o rd in g  t o  t h e  American  
Academy o f  P e r io d o n to 1o g y .2  V is u a l  d e n ta l  p la q u e  
a c c u m u la t io n  a ls o  was assessed by ru n n in g  t h e  p e r io d o n ta l  
probe on t h e  c l i n i c a l  crow n. O n ly  th o s e  i n d iv id u a ls  who 
dem on stra ted  p o c k e t  dep ths  no g r e a t e r  th a n  5mm and m oderate  
s u p ra g in g iv a l  d e n ta l  p la q u e  a c c u m u la t io n  were i n v i t e d  t o  
p a r t i c i p a t e  in  t h e  i n v e s t i g a t i o n .
3 .  I n d iv id u a ls  who met a l l  c r i t e r i a  f o r  a c c e p t a b l i t y  
as s u b je c ts  r e c e iv e d  in fo r m a t io n  ab o u t t h e  s tu d y ,  i t s  
p urpo se , p ro c e d u re s ,  r i s k s  and b e n e f i t s .  A w r i t t e n  
in fo rm ed  consent was o b ta in e d  from  t h e  s u b je c ts  (see  
Appendix C ) .
Phase I I I .  Ap p o in tm en t One. S u b je c ts  w ere schedu led  f o r  
an i n i t i a l  a p p o in tm en t t o  c o l l e c t  b a s e l in e  d a ta  on th e  
f o l lo w in g  v a r i a b l e s :  g i n g i v i t i s  and s u p ra g in g iv a l  d e n ta l  
p la q u e .
1. P r i o r  t o  any p ro ce d u res  s u b je c t s '  m edical  
h i s t o r  i es were u p d a te d .
2 .  The Loe and S i 1 ness G in g iv a l  Index  was employed t o  
assess q u a l i t a t i v e  changes in  t h e  h e a l t h  o f  t h e  g in g iv a l  
s o f t  t i s s u e .  Th ree  g in g iv a l  a re a s  (b u c c a l ,  m e s ia l ,  
l i n g u a l )  were e v a lu a te d  f o r  a l l  p re s e n t  t e e t h  exc ep t t h i r d  
m o la rs ,  a c c o rd in g  t o  t h e  s c o r in g  c r i t e r i a  by Loe and
Si lne s s^ 3 .
3 . The O 'L e a ry  P laqu e  Index was employed t o  d e te rm in e
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th e  amount o f  s u p r a g in g iv a l  d e n ta l  p la q u e  a c c u m u la t io n .
S ix  t o o t h  s u r fa c e s  w ere e v a lu a te d  as  d e te rm in e d  by s c o r in g  
c r  i t e r  ? a .
4 .  S u b je c ts  in  t h e  e x p e r im e n ta l  group r e c e iv e d  one 
R o ta -d e n t^  a p p l ia n c e  and i n s t r u c t i o n s  t o  b rush  t w ic e  
d a i l y  w i th o u t  t h e  use o f  t o o t h p a s t e .  The e l im i n a t io n  o f  
to o th p a s te  was sug gested  by th e  m a n u fa c tu re  t o  reduce  th e  
amount o f  foam in g  caused by th e  r o t a r y  brush  head a c t i o n .  
F o l lo w in g  t h e  to o th b ru s h  re g im e n , s u b je c ts  were in s t r u c t e d  
t o  brush  a l l  t o o t h  s u r fa c e s  w i th  t h e  R o ta -d e n t^  
in s t r u m e n t 's  s h o r t  p o in t e d  g e n e ra l  brush  t i p .  S u b je c ts  who 
dem on stra ted  l a r g e  em brasure spaces a ls o  w ere in s t r u c t e d  t o  
use t h e  long p o in te d  brush  t i p .
5 .  S u b je c ts  in  t h e  c o n t r o l  group r e c e iv e d  one s o f t  
b r i s t l e d  m u l t i t u f t e d  c o n v e n t io n a l  to o th b ru s h  (O ra l  B -35^ )  
and i n s t r u c t i o n s  t o  brush  tw ic e  d a i l y  w i th o u t  t h e  use o f  
t o o t h p a s t e .  The e l i m i n a t i o n  o f  to o t h p a s t e  was a 
c o n t r o l l i n g  f a c t o r  in  t h i s  g ro u p . F o l lo w in g  th e  to o th b ru s h  
reg im en , s u b je c ts  w ere in s t r u c t e d  t o  brush  a l l  to o t h  
s u r fa c e s  u s in g  t h e  m o d i f ie d  bass s u l c u l a r  b ru sh in g  
t e c h n iq u e .
6 .  Each p a r t i c i p a n t  r e c e iv e d  v e rb a l  and w r i t t e n  
i n s t r u c t i o n s  on t h e  a p p r o p r ia t e  use and m ain tenance  o f  th e  
R o ta -d e n t^  in s t ru m e n t  o r  t h e  c o n v e n t io n a l  to o th b ru s h  
depending  on group a s s ig n m e n t.
Phase IV ,  R e -e x a m in a t io n  (2  w e e k s ) . S u b je c ts '  m edical
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h i s t o r i e s  w ere updated  p r i o r  t o  any p ro c e d u re s .  P laque  
Index  and G in g iv a l  Index sco re s  w ere measured by th e  same 
c l i n i c a l  e x a m in e r .  I n s t r u c t i o n s  f o r  home c a re  p rocedures  
were re v ie w e d  by t h e  p r i n c i p a l  i n v e s t i g a t o r  f o r  each  
s u b je c t .
Phase V. R e -e x a m in a t io n  12 w e e k s ) . T h is  phase f o l lo w e d  th e  
same p ro ce d u res  as Phase IV .
Phase V I .  R e -e x a m in a t io n  (2  w e e k s ) . T h is  phase fo l lo w e d  
t h e  same p ro ce d u res  as Phase IV .  In  a d d i t i o n ,  s u b je c ts  
were asked t o  com ple te  a q u e s t io n n a i r e  r e g a r d in g  t h e i r  
l i k e s  and d i s l i k e s  c o n c e r in g  t h e  R o ta -d e n tR in s tru m e n t  o r  
th e  c o n v e n t io n a l  to o th b ru s h  (see  Appendix D ) .  As a 
th a n k -y o u  f o r  p a r t i c i p a t i n g  in  th e  s tu d y ,  s u b je c ts  in  th e  
e x p e r im e n ta l  group were a b l e  t o  keep t h e i r  R o ta -d e n tR 
in s tru m e n ts  and s u b je c ts  in  t h e  c o n t r o l  group were g iv e n  
R o ta -d e n tR in s tru m e n ts  a f t e r  th e  c o m p le t io n  o f  th e  s tu d y .  
F u r th e rm o re ,  c o n t r o l  group s u b je c ts  were g iv e n  in s t r u c t io n s  
c o n c e r in g  t h e  use o f  t h e  R o ta -d e n tR in s tru m e n t .
P r o t e c t io n  o f  Human S u b je c ts  
The f o l l o w in g  in fo r m a t io n  was s u b m it te d  and approved by 
th e  Human S u b je c ts  Com m ittee o f  th e  C o l le g e  o f  H e a lth  
S c ie n c e ,  O ld  Dominion U n i v e r s i t y .
1. S u b je c t  P o p u la t io n  -  T h is  re s e a rc h  in v e s t i g a t io n  
r e q u i r e d  t h e  p a r t i c i p a t i o n  o f  40 a d u l t  s u b je c ts  between 18 
and 55 y e a rs  o f  a g e .  The s u b je c ts  were s e le c te d  from  th e
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Old Dominion U n iv e r s i t y  D en ta l Hyg iene C l i n i c ' s  p a t i e n t  
pool and Campus S tu d e n t C e n te r .  S c re e n in g  o f  p o t e n t i a l  
s u b je c ts  was perform ed  t o  ensure  com pliance  w i t h  th e  
s u b je c t  s e l e c t i o n  c r i t e r i a .  S u b je c ts  had t o  have a m in im al  
GI sco re  o f  1 .5  and be f r e e  o f  any m ental and p h y s ic a l  
d i s a b i l i t i e s  and cap ab le  o f  g iv in g  v o lu n t a r y  in form ed  
consent f o r  p a r t i c i p a t i o n .  No i n d iv id u a ls  who m a n ife s te d  
any m edical c o m p le x i t ie s ,  s e v e re  p e r io d o n ta l  d e s t r u c t io n  o r  
o r th o d o n t ic  a p p l ia n c e s  were a c c e p te d  i n t o  t h e  sam ple.
2 .  P o t e n t ia l  R isks  -  The p o t e n t i a l  r i s k s  were m in im a l .  
Trauma o r  i n j u r y  t o  th e  g in g iv a l  t i s s u e  due t o  
to o th b ru s h in g  co u ld  o c c u r ;  how ever, t h i s  r i s k  was m in im ized  
by p r o v id in g  s u b je c ts  w i t h  v e rb a l  and w r i t t e n  home c a re  
i n s t r u c t i o n s .  Review o f  home c a re  i n s t r u c t io n s  was 
p ro v id e d  a t  each two week a p p o in tm e n t.
3 .  Consent Procedures -  A f t e r  i t  was d e te rm in e d  t h a t  th e  
in d iv id u a l  met th e  c r i t e r i a  f o r  s u b je c t  s e l e c t i o n ,  a  
com plete  e x p la n a t io n  o f  th e  i n v e s t i g a t i o n 's  purpose,  
procedures  and p o t e n t ia l  r i s k s  were p re s e n te d  t o  th e  
s u b je c ts .  V o lu n ta r y  in form ed consent was o b ta in e d  a f t e r  
f u l 1 d i  s c lo s u re .
4 .  P r o t e c t io n  o f  S u b je c ts '  R ig h ts  -  C o n f i d e n t i a l i t y  o f  th e  
s u b je c t 's  m e d ic a l /d e n ta l  re c o rd s  and in d iv id u a l  perfo rm ance  
th ro u g h o u t th e  s tudy  was m a in ta in e d .  A l l  d a ta  were  
reg ard e d  as c o n f i d e n t ia l  and no d a ta  were r e le a s e d  w i th o u t  
w r i t t e n  re q u e s t  o f  th e  s u b je c t .  R e s u lts  o f  t h e  s tudy  were
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p re s e n te d  In  group fo rm  o n ly .
5 .  P o t e n t ia l  B e n e f i t s  -  No c la im s  w ere made t h a t  any  
s u b je c t  would r e c e iv e  pe rso n a l b e n e f i t s  from  
p a r t i c i p a t i o n .  R e s u lts  b e n e f i t e d  t h e  p u b l ic  and o r a l  
h e a l t h  community by in c r e a s in g  knowledge o f  th e  
e f f e c t i v e n e s s  o f  r o t a r y  to o th b ru s h in g  on g in g iv a l  h e a l t h .
6 .  R is k / B e n e f i t  R a t io  -  The b e n e f i t s  o f  o p t im a l  o r a l  
h e a l t h  s t a t u s  f a r  o u tw e ig h  th e  m inim al r i s k s  t h a t  a r e  
commonly a s s o c ia te d  w i th  any o r a l  p h y s io th e r a p u t ic  
p ro c e d u re .
In s t ru m e n ta t  i on
In d ic e s
The O 'L e a ry  P laque Index and t h e  Loe and Si 1 ness 
G in g iv a l  Index were used f o r  d a ta  c o l l e c t i o n .  One c l i n i c a l  
exam iner perfo rm ed  s ta n d a rd iz e d  d a ta  c o l l e c t i o n  p rocedures  
t o  c o n tr o l  f o r  e x p e r im e n te r  b ia s .
The Loe and Si 1 ness G in g iv a l  Index  was used t o  o b t a in  a 
v a l i d  and r e l i a b l e  i n d ic a t io n  o f  an i n d i v i d u a l s 's  g in g iv a l  
h e a l t h .  G in g iv a l  b le e d in g  has been e s t a b l is h e d  as an e a r l y  
c l i n i c a l  s ig n  o f  g i n g i v i t i s  and a p re c e d e n t  t o  g in g iv a l  
in f la m m a t io n .^  The Loe and Si 1 ness G in g iv a l  Index was 
s e le c te d  because i t  e v a lu a te s  both  g in g iv a l  b le e d in g  and 
q u a l i t a t i v e  t i s s u e  changes» s im u lta n e o u s ly .  The G in g iv a l  
Index may be a p p l ie d  t o  s e le c t e d  t e e t h  o r  t h e  e n t i r e  
d e n t i t i o n .  For t h i s  s tu d y ,  a l l  t e e t h  e xc ep t  t h i r d  m olars
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were e v a lu a te d  t o  p r o v id e  a d e f i n i t i v e  e v a lu a t i o n .  A l l  
s c o r in g  was based on t h e  f o l l o w in g  c r i t e r i a :
0 -  N o rm al,  h e a l t h y  g in g iv a l  t i s s u e s .
1 -  M i ld  in f la m m a t io n — s l i g h t  change in  c o l o r ,  
s 1 i g h t  edema. No b 1eed i ng upon p rob  i n g .
2 -  M odera te  in f la m m a t io n — re d n e s s ,  edema and  
g l a z i n g .  B le e d in g  upon p ro b in g .
3 -  S e v e re  in f la m m a t io n — marked redness  and 
edema. U l c e r a t i o n .  Tendency t o  
spontaneous b l e e d i n g . 33
The O 'L e a r y  P laqu e  Indexes was used t o  d e te rm in e  th e  
amount o f  p la q u e  p r e s e n t  on a l 1 t e e t h .  The index  measures  
p la q u e  a c c u m u la t io n  on s i x  t o o t h  s u r fa c e s  ( d i s t a l  b u c c a l ,  
d i r e c t  b u c c a l ,  m es ia l b u c c a l ,  d i s t a l  l i n g u a l ,  d i r e c t  
l i n g u a l ,  m es ia l l i n g u a l ) .  T h is  index was chosen because  
th e  e v a lu a t io n  o f  s ix  s u r fa c e s  p ro v id e s  an a c c u r a te  
r e p r e s e n t a t io n  o f  p la q u e  r e t e n t i o n .  The use o f  a s i x  to o t h  
s u r fa c e  index has been shown t o  be a v a l i d  r e p r e s e n t a t io n  
o f  t h e  t o t a l  m o u th .36 A l l  s c o r in g  was based on th e  
f o l l o w in g  c r i t e r i a :
0 -  P laqu e  a c c u m u la t io n  le s s  th an  1mm.
1 -  P laq u e  a c c u m u la t io n  g r e a t e r  th a n  1mm. 
A lthough  t h e  r e l i a b i l i t y  and v a l i d i t y  c o e f f i c i e n t s  o f  th e s e  
in d ic e s  were n o t  found in  th e  l i t e r a t u r e  th e y  a r e  
re c o g n iz e d  as a p p r o p r ia t e  measurement in s tru m e n ts  in  
to o th b ru s h  i n v e s t i g a t i o n s .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
41
Quest i onnai r e
A t t h e  c o n c lu s io n  o f  t h e  s tu d y ,  a s e l f  d es ign ed  
q u e s t io n n a i r e  was a d m in is te r e d  t o  t h e  c o n tr o l  and 
e x p e r im e n ta l  groups t o  m o n ito r  s u b je c t s '  com pliance  and 
a t t i t u d e s  co n cern in g  t h e  e x p e r im e n ta l  p ro ced u res  (see  
Appendix D ) .  The q u e s t io n n a i r e  c o n s is te d  o f  seven m u l t i p l e  
c h o ic e  and s h o r t  answer q u e s t io n s .  Q u es t io n s  1, 2 and 3 
assessed s u b je c t  com pliance  w i t h  t h e  i n v e s t i g a t i o n 's  
r e g u la t io n s ;  q u e s t io n s  4 ,  5 ,  6 and 7 e v a lu a te d  s u b je c t 's  
a t t i t u d e  to w a rd  and co m p lian ce  w i t h  th e  t o o t h  c le a n in g  
p rocedures  under s tu d y .  The q u e s t io n n a i r e  p ro v id e d  room 
f o r  in d iv id u a l  responses t o  r e f l e c t  s u b je c t s '  g en era l  
th o u g h ts  and p e r c e p t io n s  c o n c e rn in g  t h e i r  to o th b ru s h  
reg im en . The q u e s t io n n a i r e  was n o t  e v a lu a te d  f o r  
r e l i a b i l i t y ;  how ever, c o n te n t  v a l i d i t y  was e s t a b l is h e d  by 
e x te n s iv e  re v ie w  and c r i t i c a l  e v a lu a t io n  o f  each q u e s t io n  
by e x p e r ts  in  t h e  f i e l d .
D a ta  A n a ly s is  
M u l t i v a r i a t e  a n a ly s is  was p e rfo rm ed  on t h e  d a ta  
c o l l e c t e d  t o  d e te rm in e  s i g n i f i c a n t  e f f e c t s  o f  c o n v e n t io n a l  
to o th b ru s h in g  and r o t a r y  to o th b ru s h in g  on g in g iv a l  h e a l t h .  
T h is  s t a t i s t i c a l  a n a ly s is  was chosen because o f  th e  use o f  
m u l t i p l e  independent and dependent v a r i a b l e s  and because  
th e  common source o f  each in d iv id u a l  o b s e r v a t io n  was 
dependent upon th e  d im ensions e v a lu a te d  (p la q u e  and
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g in g iv a l  h e a l t h ) .  The m u l t i v a r i a t e  t e s t  s t a t i s t i c .  W i lk 's  
c r i t e r i o n ,  was used f o r  d a ta  i n t e r p r e t a t i o n .  A d d i t io n a l  
m u l t i v a r i a t e  t e s t  s t a t i s t i c s  were e v a lu a te d  r e s u l t i n g  in  
s i m i l a r  p -v a lu e s  due t o  t h e  i n v e s t i g a t i o n 's  sample s i z e .
In  th o s e  in s ta n c e s  where t h e  m u l t i v a r i a t e  t e s t  s t a t i s t i c ,  
W i l k 's  C r i t e r i o n ,  was s i g n i f i c a n t ,  B o n fe rro n i  ty p e  
s im u ltan e o u s  c o n f id e n c e  i n t e r v a l s  were formed f o r  t h e  mean 
d i f f e r e n c e s  between t h e  R o ta -d e n t^  and c o n tro l  groups f o r  
th e  t h r e e  d i f f e r e n t  t im e  p e r io d s .  The i n t e r v a l s  had a 
f a m i l y  c o n f id e n c e  c o e f f i c i e n t  o f  a t  l e a s t  0 .9 0  f o r  each  
s i t u a t i o n  e v a lu a te d .  The co m p u ter ized  s t a t i s t i c a l  a n a ly s is  
system (SAS) and th e  computer f a c i l i t i e s  a t  O ld  Dominion  
U n iv e r s i t y  were used f o r  d a ta  a n a ly s is .  The co n c lu d in g  
q u e s t io n n a i r e  was a n a ly z e d  u s in g  a s ta n d a rd  manual t a l l y i n g  
p ro c e d u re .
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CHAPTER 4 
R e s u lts  and D is c u s s io n
F o r t y  s u b je c ts  were s e le c t e d  and random ly ass ig n ed  t o  
e i t h e r  t h e  R o ta -d e n t^  (e x p e r im e n ta l  g roup ) o r  th e  
c o n v e n t io n a l  to o th b ru s h  ( c o n t r o l  g r o u p ) .  C l i n i c a l  
p ara m e te rs  were examined o v e r  a s ix  week p e r io d  a t  two week 
i n t e r v a l s .  The o r a l  h e a l t h  s t a t u s  o f  t h e  s u b je c ts  was 
measured a t  b a s e l in e  and a t  each a p p o in tm e n t u s in g  th e  Loe 
and Si 1 ness G in g iv a l  Index and th e  O 'L e a ry  P laque  In d e x .  
M u l t i v a r i a t e  a n a ly s e s  (MANOVA) were employed t o  d e te rm in e  
th e  main and i n t e r a c t i o n  e f f e c t s  o f  t h e  tw o  independent  
v a r i a b l e s ,  R o ta -d e n t  and th e  c o n v e n t io n a l  to o th b r u s h ,  on 
t h e  two dependent v a r i a b l e s ,  GI and PI s c o re s .
R e s u lts
H y p o th es is  1 . Data  were a n a ly z e d  t o  t e s t  th e  
h y p o th e s is  t h a t  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
e x is t e d  in  t h e  g in g iv a l  h e a l t h  o f  s u b je c ts  who brushed  
t w ic e  d a i l y  w i th  a r o t a r y  brush as compared t o  a 
c o n v e n t io n a l  to o th b r u s h ,  as measured by t h e  Loe and Si 1 ness 
G i ng i v a 1 In d e x . D ata  a n a 1ys i s was based on a v a r  i a b 1e 
c o n s tru c te d  from  t h e  d i f f e r e n c e  between a p p o in tm e n t means. 
T h is  v a r i a b l e  c o n t r o l l e d  f o r  i n i t i a l  d i f f e r e n c e s  in
43
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b a s e l in e  s c o re s .  The m u l t i v a r i a t e  p ro c e d u re  e v a lu a te d  th e  
mean d i f f e r e n c e s  a t  each i n t e r v a l  between t h e  two groups  
s im u lta n e o u s ly  (see  Appendix E ) .  The a n a ly s is  r e v e a le d  
t h a t  t h e  o bserved  mean d i f f e r e n c e s  between t h e  two groups  
were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  th e  0 .0 5  l e v e l ;  
t h e r e f o r e ,  t h e  n u l l  h y p o th e s is  was r e t a in e d  (F= 2 . 3 2 ,  d f=  
3 / 3 6 ,  p= 0 .0 9 1 9 )  (see  F ig u r e  1 ) .  A lthough  no s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  in  g in g iv a l  scores  was fo u n d , th e  
r e j e c t i o n  r e g io n  o f  0 .0 9  would have been s i g n i f i c a n t  i f  
a n a ly s is  was based a t  a  0 .1 0  a lp h a  l e v e l .
A lth o u g h  n o t  o r i g i n a l l y  h y p o th e s iz e d  a d d i t io n a l  
a n a ly s e s  w ere conducted r e g a r d in g  t h e  a n t e r i o r  p o s t e r i o r  
d i f f e r e n c e s  in  th e  s u b je c t s '  g in g iv a l  h e a l t h .  These  
a n a ly s e s  a r e  r e l a t e d  t o  t h e  f i r s t  h y p o th e s is .  E v a lu a t io n  
o f  a n t e r i o r  and p o s t e r i o r  re g io n s  o f  th e  mouth r e v e a le d  a 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  a t  t h e  0 .0 5  le v e l  f o r  
a n t e r i o r  g in g iv a l  scores  (F= 3 . 3 5 ,  d f=  3 / 3 6 ,  p= 0 .0 2 9 6 ) .
The mean d i f f e r e n c e  sco res  f o r  t h e  e x p e r im e n ta l  group  
(R o ta -d e n t^ )  a t  app o in tm en ts  2 ,  3 and 4 w ere 0 .6 1 2 3 ,
0 .6 7 8 4 ,  0 .7 4 0 5  as compared t o  th e  c o n tr o l  group (O ra l  
8 -3 5 ^ )  w i t h  sco res  a t  ap p o in tm en ts  2 ,  3 and 4 c o n s is t in g  
o f  0 .6 2 4 7 ,  0 .6 6 6 2 ,  0 .6 6 2 6 .  Based on th e  e v a lu a te d  mean 
g in g iv a l  d i f f e r e n c e  scores  f o r  t h e  t h r e e  ap p o in tm en ts  
combined, t h e  R o ta -d e n t^  group had s i g n i f i c a n t l y  b e t t e r  
g in g iv a l  h e a l t h  th a n  th e  c o n v e n t io n a l  to o th b ru s h  group (see  
F ig u r e  2 ) .  When B o n fe rro n i  ty p e  s im u lta n e o u s  c o n fid e n c e
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i n t e r v a l s  were form ed f o r  t h i s  s t a t i s t i c a l l y  s i g n i f i c a n t  
a n a ly s is ,  no s i g n i f i c a n t  i n t e r v a l s  were fo u n d . P o s t e r io r  
e v a lu a t io n  dem on stra ted  no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  between th e  two groups a t  t h e  0 .0 5  l e v e l ;  
t h e r e f o r e ,  th e  n u l l  h y p o th e s is  was r e t a in e d  (F= 0 .6 7 ,  
d f = 3 /3 6 ,  p= 0 .5 7 8 )  (s e e  F ig u r e  3 ) .
H vp o th es is  2 . D a ta  were examined t o  d e te rm in e  i f  a 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  e x is t e d  in  t h e  d e n ta l  
p laq u e  a c c u m u la t io n  o f  s u b je c ts  who brushed t w ic e  d a i l y  
w ith  a r o t a r y  brush as com pared t o  a c o n v e n t io n a l  
to o th b ru s h ,  as measured by th e  O 'L e a ry  P laqu e  In d e x .  The 
d a ta  a n a ly s is  e v a lu a te d  t h e  d i f f e r e n c e s  in  mean p la q u e  
scores from  t h e  f i r s t  ap p o in tm en t t o  t h e  second  
a p p o in tm e n t ,  t h i r d  ap p o in tm en t and f o u r t h  a p p o in tm e n t .
These d i f f e r e n c e s  were th e n  com pared between t h e  groups  
(see  Appendix F ) .  The a n a ly s is  r e v e a le d  t h a t  t h e  observed  
mean d i f f e r e n c e s  between th e  two groups were s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  th e  0 .0 5  l e v e l ;  t h e r e f o r e ,  th e  n u l l  
h y p o th e s is  was r e j e c t e d .  T h is  r e j e c t i o n  s ta te m e n t  was t r u e  
f o r  a l l  re g io n s  o f  t h e  mouth; o v e r a l l  p la q u e  sco re  (F=
8 . 4 2 ,  d f=  3 / 3 6 ,  p= 0 . 0 0 0 2 ) ,  a n t e r i o r  p la q u e  sco re  (F= 3 .5 4 ,  
d f=  3 / 3 6 ,  p= 0 .0 2 4 0 )  and p o s t e r i o r  p la q u e  sco re  (F= 7 . 1 4 ,  
d f=  3 / 3 6 ,  p= 0 .0 0 0 7 ) .  The o v e r a l l  mean d i f f e r e n c e  scores  
f o r  th e  R o ta -d e n t^  a t  ap p o in tm en ts  2 ,  3 and 4 were  
0 .0 9 5 4 ,  0 .2 4 5 3 ,  0 .2 5 7 8  as com pared t o  0 .0 5 5 0 ,  0 .0 9 6 7 ,
0 .0 7 8 9  in  th e  c o n tr o l  g ro u p . A n t e r io r  mean d i f f e r e n c e
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sco res  f o r  t h e  R o ta -d en t**  a t  a p p o in tm en ts  2 ,  3 and 4 were
0 .0 4 3 4 *  0 .0 7 8 4 ,  0 .1 3 7 6  as com pared t o  a n t e r i o r  mean 
d i f f e r e n c e  sc o re s  in  t h e  c o n t r o l  g roup  0 .0 3 8 5 ,  0 .0 8 8 9 ,
0 .1 3 7 6 .  L a s t l y ,  t h e  p o s t e r i o r  mean d i f f e r e n c e  sco res  f o r  
th e  R o ta -d en t**  a t  appo i n tm ents  2 ,  3 and 4 were 0 .1 3 6 3 ,
0 .3 0 7 0 ,  0 .3 3 3 5  as com pared t o  0 .0 6 8 5 ,  0 .1 0 9 6 ,  0 .0 9 5 4  in  t h e  
c o n tr o l  g ro u p . C o n s e q u e n t ly ,  th e  s ig n i f i c a n c e s  found in  
th e s e  a n a ly s e s  a r e  in  s u p p o rt o f  t h e  e x p e r im e n ta l  group  
(R o ta -d e n t * * ) ,  which d em o n stra ted  a h ig h e r  mean d i f f e r e n c e  
s c o re  th a n  t h e  c o n t r o l  g roup  in  each r e g io n  o f  th e  mouth 
fo r  t h e  t h r e e  ap p o in tm e n ts  combined (see  F ig u re s  4 ,  5 and  
6 ) .  When B o n fe r ro n i  ty p e  s im u lta n e o u s  c o n f id e n c e  i n t e r v a l s  
were form ed f o r  each s t a t  i s t  i c a 11y  s i gn i f  i c a n t ana l y s i s ,  
i n t e r v a l  s i g n i f i c a n c e s  f o r  th e  R o ta -den t**  group were  
found  a t  ap p o in tm e n ts  2 and 3 f o r  t h e  o v e r a l l  p la q u e  sco re  
and t h e  p o s t e r i o r  p la q u e  s c o re .  No i n t e r v a l  s ig n i f i c a n c e s  
were found  f o r  t h e  a n t e r i o r  s i g n i f i c a n t  p la q u e  s c o re .
H v p o th e s is  3 . D a ta  w ere examined t o  d e te rm in e  i f  a 
s t a t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  e x is t e d  between ty p e  
o f  to o th b ru s h  used (R o ta -d e n t**  ve rs u s  C o n v e n t io n a l)  and 
r e g io n  o f  t h e  mouth c le a n e d  ( A n t e r io r  versus  P o s t e r io r )  as  
measured by t h e  Loe and Si 1 ness G in g iv a l  In d e x .  An 
i n t e r a c t i o n  v a r i a b l e  was d eve lo ped  by s u b t r a c t in g  th e  
a n t e r i o r  g in g iv a l  d i f f e r e n c e  sco re  from  th e  p o s t e r i o r  
g in g iv a l  d i f f e r e n c e  sc o re  a t  each ap p o in tm en t f o r  both  
groups (see  Appendix G ) .  T h is  v a r i a b l e  was used  in th e
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Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
51
UJ
_I
ffi<
CH
<>
Ui
oz
UJtr
UJ
u.
u.
tro
o:
UJ
h-
0 .200 - -
0.180"
0 . 160"
0.H0-
0 . 120"
0.100-
0 .080"
0 .060 "
0 .040 "
0 .020"
0 .000 "
R o ta -d e n t---------
Conventional-------
+ + +
^  Mean Mean Mean
Differences Differences Differences 
1 -2  1 -3  1 -4
TIME PERIOD
Figure 5 . Comparison o f Mean A nterior P I D ifference V ariab les  
fo r Subjects in  the Rota-dent** and Conventional Toothbrush 
Groups a t Each Appointment In te rv a l. (Note baseline scores 
are not shewn because the variab les constructed adjusted the  
scores fo r in i t ia l  group d iffe ren ces .)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
52
UJ
-1
CD<
tr
<>
UJ
o
z
UJ
CK
UJ
U .
U .
cr
o
cc
UJ
h
to
o
0 .
0 . 340 ”  
0 . 320 ”  
0.300 
0.280 
0.260 
0.240 
0.220 
0.200 
0.180 
0.160 
0 .U 0  
0.120 
0.100 
0.080 
0.060 
0.040 
0.020 
0.000
R o ta -d e n t---------
Conventional-----
+ + +
Mean Mean Mean
Differences Differences Differences 
1 -2  1 -3  1 -4
TIME PERIOD
Figure 6 . Caiparison o f Mean P o sterio r P I D ifference Variables
T>
fo r Subjects in  th e  Rotar-dent and Conventional Toothbrush 
Groups a t  Each Appointment in te rv a l, (Note baseline scores 
are not shewn because th e  v a ria b le  constructed adjusted the  
score fo r in i t ia l  group d iffe ren c es .)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
53
co m p u ta t io n  o f  t h e  m u l t i v a r i a t e  i n t e r a c t i o n  s t a t i s t i c a l  
t e s t .  A n a ly s is  r e v e a le d  no s i g n i f i c a n t  i n t e r a c t i o n  between  
t y p e  o f  to o th b ru s h  used and r e g io n  o f  t h e  m outh c le a n e d  a t  
th e  0 .0 5  l e v e l ;  t h e r e f o r e ,  t h e  n u l l  h y p o th e s is  was r e t a in e d  
(F= 2 . 0 0 ,  d f=  3 / 3 6 ,  p= 0 . 1 3 1 6 ) .
H y p o th e s is  4 . D a ta  w ere exam ined t o  d e te rm in e  i f  a 
s t a t  i s t  i c a 11y s i gn i f  i c a n t i n t e r a c t  i on ex i s te d  between ty p e  
o f  to o th b ru s h  used (R o ta -d e n t^  v e rs u s  C o n v e n t io n a l )  and  
r e g io n  o f  t h e  mouth c le a n e d  ( A n t e r io r  v e rs u s  P o s t e r i o r )  as  
measured by t h e  O 'L e a r y  P laq u e  In d e x .  An i n t e r a c t i o n  
v a r i a b l e  was e s t a b l i s h e d  f o r  t h i s  s t a t i s t i c a l  p ro c e d u re  by 
s u b t r a c t in g  t h e  a n t e r i o r  p la q u e  d i f f e r e n c e  s c o re  fro m  th e  
p o s t e r i o r  p la q u e  d i f f e r e n c e  s c o re  f o r  each group a t  each  
ap p o in tm en t (s e e  Appendix H ) . A n a ly s is  r e v e a le d  no 
s i g n i f i c a n t  i n t e r a c t i o n  between ty p e  o f  to o th b ru s h  used and 
r e g io n  o f  t h e  mouth c le a n e d  a t  t h e  0 .0 5  l e v e l ;  t h e r e f o r e ,  
d a ta  s u p p o rte d  r e t e n t i o n  o f  t h e  n u l l  h y p o th e s is  (F= 2 . 5 7 ,  
d f=  3 / 3 6 ,  p= 0 . 0 6 9 3 ) .  T h is  i n t e r a c t i o n  e v a lu a te d  by  
u n i v a r i a t e  a n a ly s is  d e m o n stra ted  s t a t i s t i c a l  s ig n i f i c a n c e s  
a t  each t im e  i n t e r v a l ,  c o n f l i c t i n g  w i t h  th e  m u l t i v a r i a t e  
p ro c e d u re .  T h is  o ccurence  is  common when m u l t i v a r i a t e  
s t a t i s t i c s  a r e  used . I f  th e  sample s i z e  was l a r g e r ,  th e  
in c re a s e d  s t a t i s t i c a l  power o f  t h e  m u l t i v a r i a t e  p ro c e d u re  
m ig ht have shown s i g n i f i c a n c e .
A p o s t e r i o r i  d e c is io n  was made t o  q u e ry  t h e  s u b je c ts  
r e g a r d in g  t h e i r  p e r c e p t io n s  a b o u t th e  s tu d y  v ia  a s e l f
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des ign ed  q u e s t io n n a i r e .  In s p e c t io n  o f  t h e  q u e s t io n n a i r e  
d a ta  c o n c e rn in g  s u b je c t s '  co m p lian ce  showed t h a t  9 o u t  o f  
20 s u b je c ts  in  th e  e x p e r im e n ta l  g roup  and 12 o u t o f  20 
s u b je c ts  in  t h e  c o n t r o l  g roup  a 1 wavs fo l lo w e d  th e  home c a re  
i n s t r u c t io n s  g iv e n  t o  them . The re m a in in g  s u b je c ts  
in d ic a t e d  a le s s e r  response o f  o f t e n  f o l lo w e d  home c a re  
i n s t r u c t io n s  (s e e  Appendix D ) .  On t h e  a v e ra g e ,  85 p e rc e n t  
o f  t h e  s u b je c ts  in  b o th  groups c la im e d  t o  have c le a n e d  
t h e i r  t e e t h  two t im e s  a day as  r e q u i r e d  by t h e  re s e a rc h  
p ro to c o l  (s e e  Appendix D ) .  The c l i n i c a l  a p p o in tm e n ts  were  
a 1wavs found t o  be o rg a n iz e d  by 75 p e rc e n t  o f  th e  s u b je c ts  
in  b o th  groups (see  Appendix D ) .
When e v a lu a t in g  s u b je c t s '  p e r c e p t io n s  ab o u t t h e  to o th  
c le a n in g  p rocedures  under s tu d y ,  t h e  q u e s t io n n a i r e  r e v e a le d  
100 p e r c e n t  o f  t h e  s u b je c ts  a g r e e in g  t h a t  t h e  home c a re  
p r e s e n ta t io n  was s u f f i c i e n t  (see  Appendix D ) . S u b je c ts  in  
th e  c o n tr o l  group in d ic a t e d  t h a t  th e y  l i k e d  th e  in s t r u c te d  
to o th b ru s h in g  p ro ced u re  because i t  was "more e f f e c t i v e  th a n  
t h e i r  o ld  m ethod o f  b r u s h in g ,  f e l t  c le a n e r  and made t h e i r  
gums h e a l t h i e r " .  The two most f r e q u e n t  responses  
a s s o c ia te d  w i t h  d i s l i k e s  tow ard s  t h e  b ru s h in g  p ro ce d u re  
used in  th e  re s e a rc h  p ro to c o l  were " th e  e l i m i n a t i o n  o f  
to o th p a s te "  and " th e  in c re a s e d  le n g th  o f  t im e  needed t o  
b ru s h " .  S u b je c ts  in  t h e  e x p e r im e n ta l  group in d ic a t e d  t h a t  
th e y  l i k e d  t h e  R o ta -d e n t^  because i t  " p ro v id e d  a good 
c le a n in g ,  was easy t o  use and s t im u la t e d  t h e i r  gums". The
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d i s l i k e s  were s i m i l a r  t o  th o s e  o f  t h e  c o n tro l  group,  
" e l im i n a t io n  o f  to o th p a s te  and in c re a s e d  le n g th  o f  t im e  
needed t o  b ru s h " .  A t l e a s t  95 p e rc e n t  o f  th e  s u b je c ts  in  
both  groups would recommend t h e i r  home c a re  p rocedure  t o  
o th e r s  (see  Appendix D ) .  N i n e t y - f i v e  p e rc e n t  o f  th e  
e x p e r im e n ta l  s u b je c ts  s a id  th e y  w i l l  c o n t in u e  us ing  th e  
R o ta -d e n t** ,  w h i le  o n ly  85 p e rc e n t  o f  t h e  c o n t r o l  s u b je c ts  
in d ic a t e d  c o n tin u an c e  o f  t h e i r  home c a re  regim en (see  
Append i x  D) .
D iscu ss io n
H v o o th es is  1. A n a ly s is  o f  mean d i f f e r e n c e s  in  
p o s t e r i o r  and o v e r a l l  GI scores r e v e a le d  no s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  between s u b je c ts  us in g  th e  
Rota-den t**  as compared t o  s u b je c ts  u s in g  t h e  c o n v e n t io n a l  
to o th b r u s h .  The m u l t i v a r i a t e  a n a ly s is  suggested t h a t  th e  
R ota-den t**  and th e  c o n v e n t io n a l  to o th b ru s h  a r e  e q u a l ly  
e f f e c t i v e  a t  re d u c in g  g in g iv a l  in f la m m a t io n .  C o n f l i c t i n g  
r e s u l t s  by Horton^S in d ic a te d  t h a t  t h e  Rota-den t**  had a 
s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t  on d e c re a s in g  g in g iv a l  
in f la m m a t io n  when com pared t o  t h e  c o n v e n t io n a l  to o th b ru s h .  
The i n i t i a l  g in g iv a l  c h a r a c t e r i s t i c s  o f  th e  sample m ight  
have been conducive  f o r  change t o  occur between th e  two  
groups. A lthough  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
e x is t e d  between th e  two typ es  o f  home c a re  reg im ens, mean 
GI scores  showed s t a t i s t i c a l l y  s i g n i f i c a n t  improvements f o r
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b o th  home c a re  regim ens fro m  b a s e l in e  t o  tw o ,  fo u r  and s i x  
weeks. These f i n d i n g  a r e  su p p o rte d  by th e  
1 i t e r a t u r e . 2 1 »26 Improvement in  GI sco res  m ig h t be 
a t t r i b u t e d  t o  c o n s is te n t  removal o f  s u p ra g in g iv a l  d e n ta l  
P 1aque and r e  i n fo rcem en t o f  home c a re  p rocedures  a t  a 11 two  
week i n t e r v a l s .  A ls o ,  t h e  en thus iasm  o f  t h e  p r i n c i p a l  
i n v e s t i g a t o r  m ig h t  have m o t iv a te d  t h e  s u b je c ts  in  both  
groups t o  p e r fo rm  t h e i r  d a i l y  reg im en s , th u s  con found ing  
t h e  e f f e c t s  o f  t h e  independent v a r i a b l e .
The R o ta -d e n t^  e l e c t r i c  to o th b ru s h  d id  r e s u l t  in  a 
s t a t i s t i c a l l y  s i g n i f i c a n t  r e d u c t io n  in  a n t e r i o r  g in g iv a l  
in f la m m a t io n  when com pared t o  t h e  c o n v e n t io n a l  to o th b r u s h .  
T h is  f i n d i n g  m ig h t be a t t r i b u t e d  t o  t h e  easy access o f  t h e  
a n t e r i o r  r e g io n  t o  c le a n s in g ,  r e s u l t i n g  in  t h e  c o r r e c t  
a d a p t io n  o f  t h e  R o ta -d e n t^  to o th b ru s h  head t o  t h e  to o th  
s u r f a c e .  A ls o ,  p e o p le  m ig h t  te n d  t o  be more concerned  
ab o u t th e  appearance  o f  a n t e r i o r  t e e t h ,  in v e s t in g  more t im e  
in  c le a n in g  t h i s  a re a  f o r  co sm etic  p u rp o s e s .
H y p o th e s is  2 . From b a s e l in e  t o  tw o , fo u r  and s ix  
weeks, s t a t i s t i c a l  a n a ly s e s  o f  P I sco res  r e v e a le d  a 
s t a t i s t i c a l l y  s i g n i f i c a n t  improvement in  p laq u e  r e d u c t io n  
f o r  a l l  s u b je c ts .  D ata  sugguest t h a t  th e  R o ta -d e n t^  
s i g n i f i c a n t l y  reduced d e n ta l  p laq u e  a c c u m u la t io n  in  
s u b je c ts  when com pared t o  th e  c o n v e n t io n a l  to o th b ru s h .
These r e s u l t s  a r e  su p p o rted  by th e  f in d in g s  o f  Horton^S  
and G a lv in d  and Z e u n e r ^ l .  A lthough  p la q u e  a c c u m u la tio n s
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showed a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between brush  
g ro u p s , i t  d id  n o t  c o r r e l a t e  w i t h  t h e  g i n g i v a l  f in d in g s .  
P r e - t e s t  s e n s i t i z a t i o n  m ig h t have been an in f lu e n c in g  
f a c t o r .  S u b je c ts ,  knowing t h a t  th e y  would be e v a lu a te d ,  
c o u ld  have c le a n e d  t h e i r  t e e t h  im m e d ia te ly  b e f o r e  t h e i r  
schedu led  a p p o in tm e n t .  Time o f  c le a n s in g  and le v e l  o f  
p a t i e n t  co m pliance  was n o t  m o n ito re d  d u r in g  t h i s  s tu d y .
The s u b je c ts  w ere in s t r u c t e d  t o  o n ly  use t h e i r  a s s ig n e d  
home c a re  p ro d u c ts ;  s u b je c ts  u s in g  t h e  R o ta -d e n t^  
s ig n  i f i c a n t l y  reduced  d e n ta l  p la q u e  a c c u m u la t io n  when 
com pared t o  s u b je c ts  u s in g  t h e  c o n v e n t io n a l  to o th b r u s h .  As 
w ith  any d e v ic e ,  s u c c e s s fu l r e s u l t s  can be o b ta in e d  o n ly  
when th e  s u b je c t  uses i t  r e g u l a r l y .  M o t iv a t io n  s t i l l  
rem ains a c r i t i c a l  com ponent in  th e  d a i l y  removal o f  p laq u e  
by a p a t  i e n t .
H y p o th e s is  3 . A n a ly s is  f a i l e d  t o  r e j e c t  th e  n u l l  
h yp oth es i s t h a t  no s t a t  i s t  i c a 11y s i gn i f  i c a n t  i n t e r a c t  i on 
e x is t e d  between ty p e  o f  to o th b ru s h  used and re g io n  o f  th e  
mouth c le a n e d  as measured by t h e  Loe and Si 1 ness G in g iv a l  
In d e x .  The MANOVA u t i l i z e d  an i n t e r a c t i o n  d i f f e r e n c e  
v a r i a b l e  ( a n t e r i o r  minus p o s t e r i o r  GI s c o re s )  a s s o c ia te d  
w ith  each brush  t y p e .  T h is  v a r i a b l e  was th e n  compared 
among th e  groups and t im e  p e r io d s  s im u lta n e o u s ly .  A lthough  
d a ta  f a i l e d  t o  r e j e c t  th e  n u l l  h y p o th e s is ,  each o f  th e  
t re a tm e n ts  r e v e a le d  c l i n i c a l l y  s i g n i f i c a n t  r e d u c t io n s  in  
th e  mean GI scores  from  b a s e l in e  t o  a l l  two week
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i n t e r v a l s .  R e s u l ts  show s t a t i s t i c a l l y  h ig h e r  mean 
r e d u c t io n s  in  t h e  a n t e r i o r  r e g io n  f o r  GI sco res  in  s u b je c ts  
u s in g  th e  R o ta -d e n t^ .  The r e d u c t io n ,  how ever, was not  
g r e a t  enough to  show a s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t  among 
to o th b ru s h  ty p e  and r e g io n  o f  t h e  mouth c le a n e d .
H y p o th es is  4 . D a ta  a n a ly s is  f a i l e d  t o  r e j e c t  t h e  n u l l  
h yp o th e s i s t h a t  no s t a t  i s t  i c a 11y  s i gn i f  i c a n t  i n t e r a c t  i on 
e x is t e d  betw een ty p e  o f  to o th b ru s h  used and r e g io n  o f  th e  
mouth c le a n e d  as measured by th e  O 'L e a ry  P laqu e  In d e x .  The 
m u l t i v a r i a t e  a n a ly s is  dem o n stra ted  t h a t  n e i t h e r  th e  
R o ta -d e n t^  o r  t h e  c o n v e n t io n a l  to o th b ru s h  was more 
e f f e c t i v e  in  re d u c in g  s u b je c t s '  p la q u e  a c c u m u la t io n  in  
s p e c i f i c  re g io n s  o f  t h e  mouth; how ever, th e  a s s o c ia te d  
p - v a lu e  was 0 .0 6  i n d ic a t in g  t h a t  th e  r e j e c t i o n  r e g io n  m ight  
have been reached  g iv e n  a l a r g e r  sample s i z e .  T h is  ty p e  o f  
compar i son ana l y s i s  co u 1d n o t  be fou n d  i n t h e  1 i t e r a t u r e ; 
t h e r e f o r e ,  a c l e a r  i n t e r p r e t a t i o n  can n o t  be made.
F in d in g s  from  th e  a n a ly s is  o f  th e  q u e s t io n n a i r e  
i n d ic a t e d  a f f i r m a t i v e  responses t o  q u e s t io n s  o f  s u b je c t  
c o m pliance  t o  t h e  home c a re  reg im en s . T h is  suggests  t h a t  
s u b je c ts  und ers to od  t h e  home c a re  i n s t r u c t i o n s  p re s e n te d  t o  
them and were m o t iv a te d  t o  implement t h e  d a i l y  p ro c e d u re s .  
Q u e s t io n n a i r e  responses in d ic a t e d  t h a t  p a t i e n t  appeal and 
a c c e p ta n c e  o f  th e  r o t a r y  e l e c t r i c  to o th b ru s h  a r e  p o s i t i v e .  
These f in d in g s  a r e  sup ported  by G a lv in d  and Zeuner,21 
whose s u b je c ts  p r e f e r r e d  th e  e l e c t r i c  to o th b ru s h  o ve r  t h e i r
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c o n v e n t io n a l  to o th b r u s h .  N i n e t y - f i v e  p e rc e n t  o f  th e  
s u b je c ts  u s in g  th e  R o ta -d e n t^  in d ic a t e d  t h a t  th e y  w i l l  
c o n t in u e  t o  use i t  as a d a i l y  to o th b r u s h in g  p ro c e d u re ,  
f u r t h e r  s u p p o rt i ng p a t i e n t ac c e p ta n c e  o f  t h  i s new dev i c e .
When i n t e r p r e t i n g  r e s u l t s ,  l i m i t a t i o n s  o f  t h e  s tu d y  
sh o u ld  be m entio ned . I n t r a r a t e r  r e l i a b i l i t y  o f  th e  
c l i n i c a l  exam iner was n o t  e s t a b l is h e d  f o r  GI and PI s c o r in g  
b e fo r e  commencement o f  t h e  s tu d y  an d , t h e r e f o r e ,  m ig h t have  
in f lu e n c e d  th e  f in d in g s  o f  th e  s tu d y .  R e s u lts  o b ta in e d  
w it h  t h e  GI were in c o n s is t e n t  when t e s t i n g  f o r  i n t e r a c t i o n  
e f f e c t s  among to o th b ru s h  ty p e s  and re g io n  o f  t h e  mouth 
c le a n e d .  These r e s u l t s  m ig h t be a t t r i b u t e d  t o  f a i l u r e  t o  
e s t a b l i s h  i n t r a r a t e r  r e l i a b i l i t y .  In  a d d i t i o n ,  th e s e  
in c o n s is t e n t  r e s u l t s  m ig h t  be r e l a t e d  t o  th e  
c h a r a c t e r i s t i c s  o f  th e  sam ple . The m a j o r i t y  o f  th e  
i n v e s t i g a t io n s  t h a t  assessed t h e  e f f e c t i v e n e s s  o f  
to o th b r u s h in g  on g in g iv a l  h e a l t h  u t i l i z e d  s u b je c ts  w i th  
s e v e re  g i n g i v i t i s .  S u b je c ts  in  t h e  p re s e n t  s tu d y  had m i ld  
g i n g i v i t i s  as opposed t o  sev e re  g i n g i v i t i s .  C o n s e q u e n t ly ,  
t h e  t im e  p e r io d  o f  th e  s tu d y  as w e l l  as t h e  u t i l i z a t i o n  o f  
a d d i t io n a l  m easuring in s tru m e n ts  m ig h t  y i e l d  more 
d e f i n i t i v e  r e s u l t s .  T h is  s tu d y  shou ld  be c o n tin u e d  t o  
m o n ito r  th e  G in g iv a l  Index  sco res  o f  th e  s u b je c ts  o v e r  a 
lo n g e r  t im e .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 5 
Summary and C o nc lus ions
The p r e v e n t io n  and c o n t r o l  o f  d e n ta l  d is e a s e  is  
co n t i ngent upon t h e  p a t i e n t ' s da i 1y home c a re  re g  i men.
Many s t u d i e s 1 * ^ .  1 3 , 1 4 , 1 9 , 2 4 , 2 5 , 3 5 , 3 9  have com pared th e  
e f f e c t i v e n e s s  o f  e l e c t r i c  to o th b ru s h e s  t o  c o n v e n t io n a l  
to o th b ru s h e s  f o r  o r a l  h e a l t h  s e l f  c a re  m ain tanence;  
however, th e s e  s tu d ie s  have r e s u l t e d  in  c o n f l i c t i n g  
r e s u l t s .  As te c h n o lo g y  ad vances , c o n t in u e d  re s e a rc h  must 
be conducted t o  e v a lu a te  new home c a re  d e v ic e s  which may 
b e n e f i t  consumers. The purpose o f  t h i s  i n v e s t i g a t io n  was 
t o  d e te rm in e  th e  e f f e c t i v e n e s s  o f  r o t a r y  e l e c t r i c  
to o th b ru s h in g  as compared t o  c o n v e n t io n a l  to o th b ru s h in g  as  
measured by s u p ra g in g iv a l  d e n ta l  p la q u e  a c c u m u la t io n  and 
g i n g i v i t i s  in  s u b je c ts  w i t h  m i ld  g i n g iv a l  in f la m m a t io n .
A l l  re s e a rc h  was conducted a t  t h e  O ld  Dominion  
U n iv e r s i t y  D enta l H ygiene C l i n i c .  F o r t y  s u b je c ts ,  between  
t h e  ages o f  18 and 55 y e a r s ,  who dem o n stra ted  t h e  presence  
o f  g i n g i v i t i s  by a sco re  o f  1 .5  o r  g r e a t e r  on th e  G I , were  
randomly a ss ig n ed  in to  th e  c o n tro l  o r  e x p e r im e n ta l  group.  
The s u b je c ts  in  t h e  c o n tr o l  group were issued a 
c o n v e n t io n a l  (O ra l  B -35^ ) to o th b ru s h  and in s t r u c te d  t o  
brush t w ic e  d a i l y  w ith o u t  th e  use o f  to o t h p a s t e .  S u b je c ts
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in  t h e  e x p e r im e n ta l  group were issued a r o t a r y  e l e c t r i c  
to o th b u rs h  (R o ta -d e n tR) and a ls o  in s t r u c t e d  t o  brush  
t w ic e  d a i l y  w i th o u t  th e  use o f  to o t h p a s t e .  A l l  s u b je c ts  
a t te n d e d  fo u r  ap p o in tm en ts  a t  two week i n t e r v a l s  o v e r  a  s i x  
week p e r io d .  The f i r s t  ap p o in tm en t in c lu d e d  r e c o r d in g  th e  
i n i t i a l  o r a l  h e a l t h  s t a t u s  (G I and P I )  o f  each s u b je c t ,  
p r e s e n t in g  home c a re  in s t r u c t io n s  and d i s t r i b u t i n g  t h e  home 
c a re  p ro d u c ts .  A t  each subsequent a p p o in tm e n t ,  s u b je c ts  
were sco red  u s in g  th e  GI and PI and r e c e iv e d  home c a re  
r e in fo r c e m e n t .  The i n v e s t i g a t io n  was conducted on an 
exam iner b l i n d  b a s is  u s in g  a two group re s e a rc h  d es ig n  t o  
d e te rm in e  th e  e f f e c t i v e n e s s  o f  t h e  independent v a r i a b l e s ,  
R o ta -d e n tR and th e  c o n v e n t io n a l  to o th b r u s h ,  on th e  two  
dependent v a r i a b l e s ,  GI and PI s c o r e s .
F in d in g s  from  th e  s t a t i s t i c a l  a n a ly s e s  r e v e a le d  no 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  a t  th e  0 .0 5  le v e l  f o r  
th e  e x p e r im e n ta l  v a r i a b l e ,  to o th b ru s h  t y p e ,  when e v a lu a te d  
on g in g iv a l  h e a l t h ;  t h e r e f o r e  t h e  n u l l  h y p o th e s is  t h a t  
t h e r e  is  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  in  th e  
g in g iv a l  h e a l t h  o f  s u b je c ts  who brush t w ic e  d a i l y  w i th  a  
r o t a r y  to o th b ru s h  as com pared t o  a  c o n v e n t io n a l  to o th b ru s h ,  
as measured by t h e  Loe and Si 1 ness G in g iv a l  Index was no t  
r e j e c t e d .  However, a n a ly s is  o f  th e  a n t e r i o r  re g io n  a lo n e  
d em on stra ted  a s i g n i f i c a n t  d i f f e r e n c e  in  s u b je c ts  u s in g  t h e  
r o t a r y  brush as com pared t o  s u b je c ts  us in g  t h e  c o n v e n t io n a l  
b ru s h .  F in d in g s  from  th e  s t a t i s t i c a l  a n a ly s e s  re v e a le d
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s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  f o r  t h e  e x p e r im e n ta l  
v a r i a b l e ,  to o th b ru s h  t y p e ,  when e v a lu a te d  on p la q u e  
a c c u m u la t io n ;  t h e r e f o r e  t h e  n u l l  h y p o th e s is  th a t  t h e r e  is  
no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  in  s u p ra g in g iv a l  
d e n ta l  p la q u e  a c c u m u la t io n  in  s u b je c ts  who brush t w ic e  
d a i l y  w i t h  a  r o t a r y  brush  as  com pared t o  b ru s h in g  w i t h  a  
c o n v e n t io n a l  t o o th b r u s h ,  as measured by t h e  O 'L e a ry  P laqu e  
Index was r e j e c t e d  a t  t h e  second and t h i r d  ap p o in tm en t  
i n t e r v a l s .  R e s u l ts  i n d ic a t e  t h a t  t h e  r o t a r y  e l e c t r i c  
to o th b ru s h  R o ta -d e n t^  was s u p e r io r  a t  re d u c in g  
s u p ra g in g iv a l  d e n ta l  p la q u e  when com pared t o  th e  
c o n v e n t io n a l  to o th b r u s h .  F in d in g s  fro m  t h e  s t a t i s t i c a l  
a n a ly s e s  r e v e a le d  no s t a t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  
between t h e  e x p e r im e n ta l  v a r i a b l e ,  to o th b ru s h  t y p e ,  and 
r e g io n  o f  t h e  mouth c le a n e d ;  t h e r e f o r e  t h e  n u l l  h y p o th e s is  
t h a t  t h e r e  is  no s t a t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  
between ty p e  o f  to o th b ru s h  used (R o ta -d e n t^  versus  
C o n v e n t io n a l )  and r e g io n  o f  th e  mouth c le a n e d  ( A n t e r io r  
versus  P o s t e r i o r )  as measured by t h e  Loe and Si 1 ness  
G in g iv a l  In d ex  was n o t  r e j e c t e d .  The n u l l  h y p o th e s is  t h a t  
t h e r e  is  no s t a t i s t i c a 11y s i g n i f i c a n t  i n t e r a c t i o n  between  
ty p e  o f  to o th b ru s h  used (R o ta -d e n t^  versu s  C o n v e n t io n a l)  
and r e g io n  o f  t h e  mouth c le a n e d  ( A n t e r io r  versus  P o s t e r i o r )  
as measured by th e  O 'L e a ry  P laq u e  Index  was no t r e j e c t e d .
C o n s id e r in g  t h e  d is c u s s io n  and l i m i t a t i o n s  o f  th e  
s tu d y ,  t h e  f o l l o w in g  c o n c lu s io n s  a r e  o f f e r e d :
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1. The r o t a r y  e l e c t r i c  t o o th b r u s h ,  R o ta -d e n tR, i s  as  
e f f e c t i v e  as  t h e  c o n v e n t io n a l  to o th b ru s h  in  re d u c in g  
o v e r a l l  g in g iv a l  in f la m m a t io n  in  p a t i e n t s  w i t h  m ild
g i ng i v i t  i s .
2 .  The r o t a r y  e l e c t r i c  t o o th b r u s h ,  R o ta -d e n tR, is  
more e f f e c t i v e  th a n  t h e  c o n v e n t io n a l  to o th b ru s h  in  re d u c in g  
a n t e r i o r  g in g iv a l  in f la m m a t io n .
3 .  S i g n i f i c a n t  r e d u c t io n s  in  d e n ta l  p la q u e  
a c c u m u la t io n  in  p a t i e n t s  u s in g  th e  R o ta -d e n tR is  
dependent upon p ro p e r  u t  i 1 i z a t  i on o f  t h e  i n s t ru m e n t .
4 .  The R o ta -d e n tR e l e c t r i c  to o th b ru s h  and th e  
c o n v e n t io n a l  to o th b ru s h  w ere e q u a l l y  e f f e c t i v e  a t  re d u c in g  
g in g iv a l  in f la m m a t io n  w i t h i n  s u b je c ts  in  a n t e r i o r  and  
p o s t e r i o r  re g io n s  o f  t h e  mouth.
5 .  The R o ta -d e n tR e l e c t r i c  to o th b ru s h  and th e  
c o n v e n t io n a l  to o th b ru s h  w ere e q u a l l y  e f f e c t i v e  a t  re d u c in g  
d e n ta l  p la q u e  a c c u m u la t io n  w i t h i n  s u b je c ts  in  a n t e r i o r  and 
p o s t e r i o r  r e g io n s  o f  t h e  m outh.
C o n s id e r in g  th e  r e s u l t s  and o v e r a l l  d e s ig n  o f  t h i s  
r e s e a r c h ,  t h e  f o l l o w in g  recom m endations f o r  f u t u r e  s tu d y  
a r e  made:
1. R e p l i c a t io n  o f  t h i s  i n v e s t i g a t io n  is  in d ic a t e d :  a )  
u s in g  a l a r g e r  sample s i z e  t o  a s s u re  p o p u la t io n  v a l i d i t y ;  
b) u s in g  a d d i t io n a l  p a ra m e te rs ,  a s s o c ia te d  w i t h  g in g iv a l  
h e a l t h ,  t o  d e te rm in e  t h e  e f f e c t i v e n e s s  o f  th e  r o t a r y  
e l e c t r i c  to o th b ru s h  and t h e  c o n v e n t io n a l  to o th b ru s h  on
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g in g iv a l  in f la m m a t io n ;  and c )  e s t a b l i s h in g  i n t r a r a t e r  
r e l i a b i l i t y  p r i o r  t o  th e  commencement o f  th e  
s tu d y .
2 .  D ata  from  t h i s  in v e s t i g a t io n  should  be a n a ly z e d  t o  
d e te rm in e  th e  e f f e c t s  o f  th e  in d ep en d en t v a r ia b le s  on 
buccal and l in g u a l  to o th  s u r fa c e s .
3 .  F u r th e r  re s e a rc h  is  needed t o  t e s t  t h e  a b ra s iv e n e s s  
o f  r o t a r y  e l e c t r i c  to o th b ru s h in g  on to o t h  s u r fa c e s .
4 .  F u r th e r  re s e a rc h  is  needed comparing t h e  
e f f e c t i v e n e s s  o f  a r o t a r y  e l e c t r i c  to o th b ru s h  and a 
c o n v e n t io n a l  to o th b ru s h  on handicapped and o r th o d o n t ic  
p a t i e n t s .
5 .  F u r th e r  re s e a rc h  is  needed t o  t e s t  t h e  im portance  
o f  home c a re  i n s t r u c t i o n  on th e  su c cess fu l use o f  th e  
R o ta -d e n t^ .
T h is  i n v e s t i g a t io n  r e v e a le d  t h a t  th e  r o t a r y  e l e c t r i c  
to o th b ru s h ,  R o ta -d e n t^ ,  is  a s a f e ,  e f f e c t i v e  home c a re  
d e v ic e  f o r  t h e  removal o f  d e n ta l  p la q u e .  S u ccess fu l o r a l  
hyg i ene ma i n tanence w i t h  t h  i s p ro d u c t  i s dependent upon 
c o r r e c t  a d a p t io n  o f  t h e  r o t a r y  to o th b ru s h  head t o  th e  to o th  
s u r fa c e  b e in g  c le a n e d .  R e s u lts  o f  t h i s  s tudy  s u p p o rt th e  
m a n u fa c tu r e r 's  recom m endation, t h a t  i n d iv id u a l i z e d  home 
c a re  i n s t r u c t io n s  a r e  necessary  f o r  p ro p e r  u t i l i z a t i o n  o f  
th e  home c a re  d e v ic e .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
65
BIBLIOGRAPHY
1. Abbas* F . ,  U. V ander V e ld e n ,  and G. W in k e l .
" B le e d in g /P la q u e  R a t i o . "  J . o f  C1 I n I c a 1 P e r io d o n t .
12 ( 1 9 8 5 ) :  8 6 1 -6 6 .
2 .  Am erican Academy o f  P e r io d o n to lo g y .  C u rre n t
P ro c e d u ra l  T e rm in o lo g y . 4 th  e d i t i o n .  Ch icago:  
Am erican D e n ta l  A s s o c ia t io n ,  1977.
3 .  Am erican Academy o f  P e r io d o n to 1ogy Subcom m ittee on
P r e v e n t iv e  P e r io d o n t ic s .  "The Too th b ru sh  and M ethods  
o f  C le a n in g  t h e  T e e t h . "  D en ta l Item s o f  I n t e r e s t
42 ( 1 9 2 0 ) :  1 9 3 -2 0 1 .
4 .  Am erican A s s o c ia t io n  o f  P u b l ic  H e a lth  D e n t i s t r y
Subcom m ittee on P r e v e n t iv e  P e r io d o n t ic s .
" P e r io d o n ta l  D isea se  in  A m erica : A P ersonal and  
N a t io n a 1 T ra g e d y . "  J .  o f  P u b l ic  H e a lth  D e n t i s t r y
43 ( 1 9 8 3 ) :  1 0 6 -1 7 .
5 .  Am erican D en ta l A s s o c ia t io n ,  C ounc il  on Denta l
M a t e r i a l s ,  In s tru m e n ts  and Equipm ent. D e n t i s t s '
Desk R e fe re n c e :  M a t e r i a l s .  In s tru m e n ts  and
Egu ipm ent. 1s t  e d i t i o n .  C h icago: Am erican D e n ta l
A s s o c ia t io n ,  1981.
6 .  Am erican D enta l A s s o c ia t io n ,  C ounc il  on Denta l
T h e r a p u t ic s .  A ccepted  D e n ta 1 T h e ra o u t i c s . 3 9 th  ed .  
C h icago : Am erican D e n ta l  A s s o c ia t io n ,  1982.
7 .  Ash, M. "A Review o f  t h e  Problems and R e s u lts  o f
S tu d ie s  on Manual and Power T o o th b ru s h e s ."  J . o f  
P e r io d o n to 1 . 35 ( 1 9 6 4 ) :  2 0 2 -0 4 .
8 .  B o n f i l ,  J . ,  J .  F o u r e l , and R. F a la b re g u e s .  "The
In f lu e n c e  o f  G in g iv a l  S t im u la t io n  on Recovery from  
Human Exper i m en ta1 G i ng i v i t  i s . "  J . o f  C1i n i c a 1 
Per io d o n t . 12 ( 1 9 8 5 ) :  8 2 8 -3 6 .
9 .  C a r t e r ,  H.» and G. B arnes . "The G in g iv a l  B le e d in g
In d e x ."  J .  o f  P e r io d o n to 1. 45 (1 9 7 4 ) :  8 0 1 -0 5 .
10. Chansens, A . ,  and R. M arcus. "An E v a lu a t io n  o f
C o m p ara tive  E f f i c i e n c y  o f  Manual and A u tom atic  
Toothbrushes in  M a in ta in in g  t h e  P e r io d o n ta l  
P a t i e n t . "  J .  o f  P e r io d o n to 1 . 39 ( 1 9 6 8 ) :  1 5 6 -5 9 .
11. C l i n t o n ,  N . ,  and J .  F l e i s s .  "D es ign  and A n a ly s is  o f
P laqu e  and G i n g i v i t i s  C l i n i c a l  T r i a l s . "  J .  o f  
C l i n i c a 1 P e r io d o n to 1 . 13 ( 1 9 8 6 ) :  4 0 0 -0 6 .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
66
12. C l i n t o n ,  N . , and K. E l - K a s h ia n .  " S tu d ie s  in  t h e
Design  and A n a ly s is  o f  D e n ta l  E x p e r im e n ts ."  J .
D e n ta l  Res. 41 ( 1 9 6 2 ) :  8 4 - 9 5 .
13. C l i n t o n ,  N . ,  A. D iD io ,  and J .  R o th n e r .  "Comparison
o f  t h e  C l i n i c a l  E f f e c t iv e n e s s  o f  an E l e c t r i c  and a  
S tan d ard  T o o th b ru sh  in  Norm al I n d i v i d u a l s . "  JADA.
64 ( 1 9 6 2 ) :  7 7 7 -8 2 .
14. Conroy, C. "Com parison o f  A u to m atic  and Hand
T o o th b ru s h e s ."  JADA. 70 ( 1 9 6 5 ) :  9 2 1 -2 9 .
15. C o o n tz ,  E . "The E f f e c t iv e n e s s  o f  a  New O ra l H yg iene
D e v ic e  on P laqu e  R e m o va l."  Q u in tes sen ce  
I n t e r n a t  i o n a 1 7 ( 1 9 8 3 ) :  7 3 9 -4 2 .
16. De La Rosa, R . , e t  a l . "P la q u e  Growth and Removal
W ith  D a i l y  T o o th b r u s h in g ." J . o f  P e r io d o n to 1 .
50 ( 1 9 7 9 ) :  6 6 1 -6 4 .
17. D ra k e ,  B . ,  T .  O 'L e a r y ,  and J .  N a y lo r .  "The P laqu e
C o n tro l  R e c o rd .” J . o f  P e r io d o n to 1. 43 ( 1 9 7 2 ) :  38 .
18. F i n k e l s t e i n ,  P . ,  and E . Grossman. "The C l i n i c a l
Q u a n t i t a t i v e  Assessement o f  M echanica l C le a n in g  
E f f i c i e n c y  o f  T o o th b ru s h e s ."  C l i n i c a 1 P r e v e n t iv e  
D e n t i s t r y  6 ( 1 9 8 4 ) :  7 - 1 2 .
19. G la s s ,  R. "A C l i n i c a l  S tudy  o f  Hand and E l e c t r i c
T o o th b r u s h in g ." J .  o f  P e r io d o n to 1 . 36 ( 1 9 6 5 ) :  
3 2 2 -2 7 .
2 0 .  G a r n ic k ,  J .  "Use o f  Indexes  f o r  P laque  C o n t r o l . "
JADA. 86  ( 1 9 7 3 ) :  1 3 2 5 -2 8 .
2 1 .  G la v in d ,  L . ,  and E. Z e u n e r .  "The E f f e c t iv e n e s s  o f  a
R o ta ry  E l e c t r i c  Too th b ru sh  on O ra l C le a n l in e s s  in  
A d u l t s . "  J . o f  C l i n i c a 1 P e r io d o n to 1. 13 ( 1 9 8 6 ) :
1 3 5 -3 8 .
2 2 .  G le n w r ig h t ,  H . ,  and F . W alsh. " R e l a t iv e
E f f e c t iv e n e s s  o f  a  R o ta ry  and C o n ven tio n a l Toothbrush  
in  P Iaqu e  Remova1 ."  J .  o f  Community D e n t .  O ra l
E p id e m io l . 12 ( 1 9 8 4 ) :  1 6 0 -6 4 .
2 3 .  G ra n t ,  A . ,  and W. L a i r d .  "D e n ta l  B a c t e r ia l  P la q u e ,
I n t .  J .  Biochem. 15 ( 1 9 8 3 ) :  1 0 9 5 -1102 .
24 .  H a m i l to n ,  B . ,  D. H o over, and G. Robinson. " E f f e c t
o f  A u to m atic  and Hand T o o th b ru s h in g  on G i n g i v i t i s . "  
JADA. 65 ( 1 9 6 2 ) :  3 6 1 -6 7 .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
67
2 5 .  H e in ,  J . ,  and G. Q u ig le y .  "C o m p ara tive  C le a n s in g
E f f i c i e n c y  o f  Manual and Power B ru s h in g ."  JADA.
65 ( 1 9 6 2 ) :  4 0 - 3 .
2 6 .  H o r to n ,  J .  "A S tu d y t o  E v a lu a te  a  New C o m m erc ia l ly
A v a i l a b l e  R o ta ry  Type E l e c t r i c  T o o th b ru s h ,
R o ta - d e n t . "  Oh i o S t a t e  Un i v e rs  i t y , U npubIi shed  
R e p o r t .
2 7 .  H u n g le r ,  J . ,  and T .  Pol i t .  N u rs in g  R esearch :
P r i n c i p l e s  and M ethods. 2nd ed . P h i l a d e lp h ia :
L i pp i n c o t t , 1983.
2 8 .  Jakush , J .  " C u r re n t  Approaches t o  P r e v e n t io n  and
C o n t r o l . "  JADA. 109 (1 9 8 4 ) :  6 9 0 -7 0 2 .
2 9 .  Jen sen , E . ,  H. Loe , and E. T h e i la d e .  " E x p e r im e n ta l
G i n g i v i t i s  in  Man." J . o f  P e r io d o n to 1. 36 ( 1 9 6 5 ) :
1 7 7 -8 7 .
3 0 .  Lobene, R. "The E f f e c t iv e n e s s  o f  an A u to m atic
Too thbrush  on G in g iv a l  H e a l t h . "  J .  o f  P e r io d o n to 1 .
35 ( 1 9 6 4 ) :  1 3 7 -3 9 .
3 1 .  Lobene, R. " E v a lu a t io n  o f  A l t e r e d  G in g iv a l  H e a lth
from  P e rm is s iv e  Powered T o o th b r u s h in g ." JADA.
69 ( 1 9 6 4 ) :  5 8 5 -8 8 .
3 2 .  Loe , H. "The G in g iv a l  In d e x ,  t h e  P laqu e  Index and th e
R e te n t io n  In d e x ."  J . o f  P e r io d o n to 1. 38 ( 1 9 6 7 ) :
610 .
3 3 .  Loe , H . ,  and J .  S i 1 n e s s . " P e r io d o n ta l  D isea se  in
P re g n a n c y ."  A cta  O d o n t. Scand. 21 ( 1 9 6 3 ) :  5 3 3 -5 0 .
3 4 .  M andel, T .  " I n d i c i e s  f o r  Measurment o f  S o f t
Accumu1 a t i o n  in  C1 i n i c a 1 S tu d ie s  o f  Ora 1 Hygiene and  
P e r io d o n ta l  D is e a s e ."  J .  o f  P e r io d o n to 1. Res.
9 ( 1 9 7 4 ) :  7 - 3 0 .
3 5 .  M cK endrick , A. "A Two Y e ar  Comparison o f  Hand and
E l e c t r i c  T o o th b ru s h e s ."  J .  P e r io d o n to 1. Res.
3 ( 1 9 6 8 ) :  2 2 4 -3 1 .
3 6 .  O 'L e a r y ,  T . ,  e t  a l .  " A  S c re e n in g  E x am in a tio n
f o r  D e te c t io n  o f  G in g iv a l  and P e r io d o n ta l  
Breakdown and Local I r r i t a n t s . "  J .  o f  P e r io d o n to 1 .
1 ( 1 9 6 3 ) :  1 6 7 -7 4 .
3 7 .  P ie p e r k ,  G. " C a r ie s ,  O ra l Hygiene and P e r io d o n ta l
D isea se  in  Handicapped A d u l t s . "  Community D e n t .
O ra l E p id e m io l . 14 ( 1 9 8 6 ) :  2 8 -3 0 .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
68
3 8 .  Powers, G . ,  G. T u s s in g ,  and R. B r a d le y .  "A Comparison
o f  E f f e c t iv e n e s s  in  In te r p r o x im a 1 P laque  Removal 
o f  an E l e c t r i c  To o th b ru sh  and a C o n ven tio n a l Hand 
T o o th b ru s h .” J . o f  P e r 1o d o n to 1 . 5 ( 1 9 6 7 ) :  3 7 -4 1 .
39 .  S c h i f t e r ,  C. "A Comparison o f  P laque  Removal
E f f e c t iv e n e s s  o f  an E l e c t r i c  Versus a Manual 
T o o th b ru s h . "  C l i n i c a l  P r e v e n t iv e  D e n t i s t r y .
5 ( 1 9 8 3 ) :  1 5 -9 .
4 0 .  S h ic k ,  R. A . ,  and M. Ash. " E v a lu a t io n  o f  t h e  V e r t i c a l
M ethod o f  T o o th b ru s h in g ."  J . o f  P e r io d o n to 1 .
32 (1 9 6 1 ) :  3 4 6 .
4 1 .  S m ith ,  W .,  and M. Ash. "A C l i n i c a l  E v a lu a t io n  o f  an
E l e c t r i c  T o o th b ru s h ."  J . o f  P e r io d o n to 1. 35 (1 9 6 4 ) :
1 2 7 -3 5 .
4 2 .  S m uk le r ,  H . ,  and J .  Landsberg . "The Too thbrush  and
G in g iv a l  T ra u m a t ic  I n j u r y . "  J . o f  P e r io d o n to 1.
55 (1 9 8 4 ) :  7 3 1 -3 9 .
4 3 .  Shroda, R. "O ra l Hyg iene D evices  f o r  S p e c ia l
P a t i e n t s . "  S p e c ia 1 C are  D e n t i s t r y  4 (1 9 8 4 ) :
2 6 4 -6 6 .
4 4 .  T h e i la d e ,  E . ,  e t  a l .  "E x p e r im e n ta l  G i n g i v i t i s  in
Man." J .  P e r io d o n to 1. Res. 1 ( 1 9 6 6 ) :  1 -1 3 .
45 .  Van H o u te , J .  " B a c t e r ia l  A dherence and D enta l
P la q u e ."  I n f e c t i o n  10 (1 9 8 2 ) :  2 5 2 -6 0 .
4 6 .  Wasserman, B. "A New-Deep G rooved Design
T o o th b ru s h . "  C1 :n i c a 1 P re v e n t  i ve D ent i s t r y
7 ( 1 9 8 5 ) :  7 - 1 1 .
4 7 .  W i lk in s ,  E. C l i n i c a 1 P r a c t i c e  o f  t h e  D e n ta 1
H y g ie n is t . 5 th  ed . P h i l a d e lp h ia :  Lea and F e b ie g e r ,  
1983.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDICES
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX A 
C l i n i c a l  E x a m in e r 's  I n s t r u c t i o n  Guide
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
71
Plaque and Gingival Indices 
Guidelines for Use in Rota-dent" Study 
Gintfival Index:
The Loe and Silness Gingival Index will be used to assess 
qualitative changes in the gingival soft tissue.
Procedure:
1. A south Mirror, adequate light and a periodontal probe
will be used to evaluate tissue change.
2. Evaluate one quadrent at a tine: 
a- Maxillary Right
b- Maxillary Left 
c- Mandibular Left 
d- Mandibular Right
3. Air dry each quadrent before evaluating.
4. Three gingival areas (buccal, mesial, lingual) will be
evaluated for each tooth. Score all the buccal and mesial 
readings first, then go back and score the lingual.
5. The mesial score will be doubled and a total score for 
each tooth is divided by 4.
6. Scoring is based on the following criteria;
0- Normal, healthy gingival tissues.
1- Mild inflammation- slight change in color, 
slight edema. No bleeding upon probing.
2- Moderate inflammation- redness, edema and 
glazing. Bleeding upon probing.
3- Severe inflammation- marked redness and edema. 
Ulceration. Tendency to spontaneous bleeding.
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7. Scoring Procedure:
(Buccal and Mesial) - Upon visual evaluation, determine 
if gingiva is a 0 or 1. If it is a 1, evaluate bleeding by 
inserting a probe at the distal buccal line angle and running it 
along the soft tissue wall near the entrance to the gingival 
sulcus. Continue to move the probe into the mesial sulcus, so 
two evaluations can be made (buccal, mesial).
(Lingual) - Upon visual evaluation, determine if 
gingiva is a 0 or 1. If it is a 1, evaluate bleeding by 
inserting a probe at the distal lingual line angle and running 
it along the soft tissue wall near the entrance to the gingival 
sulcus until reaching the mesial buccal line angle.
Scoring: If the area bleeds (moderate inflammation ) a score of
2 is given, and tendency for spontaneous bleeding is evidence of 
a score of 3.
Plaque Index:
The O’Leary Plaque Index will be used to assess supragingival 
dental plaque.
Procedure:
1. All teeth and gingival tissues are dried.
2. Disclosing solution is placed on all tooth surfaces 
using a cotton tip applicator.
3. Each tooth is divided into six sections (distal buccal, 
direct buccal, mesial buccal, distal lingual, direct lingual, 
mesial lingual) and evaluated for plaque accummulation equal to
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5or greater than a laa band.
4. Scoring is based on the following criteria;
0- Indicates the absence of plaque or the presence 
of plaque less than laa.
1- Indicates the presence of plaque equal to or 
greater than laa.
5. The index is derived by dividing the nuaber of plaque 
containing surfaces by the total nuaber of available surfaces.
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STANDARDIZED INSTRUCTIONAL SESSION
E x p e r im e n ta l Group
1. S ig n  and U pdate  medi c a 1 h i s to r y
2 . C o l le c t  b a s e l in e  d a ta
a . G i ng i v a I In d ex
b . P la q u e  In d e x
3 . V iew  v id e o  ta p e
4 . D e m o n stra te  p ro c e d u re s  on model
a .  Cheek s id e  (c h in  r e s t )
b . Tongue s id e  ( to o th  r e s t )
c .  Chew s u r fa c e
5 . Show w hich  b ru sh  t i p s  t o  use
6 . S e 1f  p r a c t  i ce
7 . D i s t r ib u t e  m a te r ia l
a . R o ta -d e n t
b . New model b rush  t i p s  
c - Wr i t t e n  i n s t r u c t  i ons
C o n tro l Group
1. S i gn and u p d a te  med i c a 1 h i s to r y
2 .  C o l le c t  b a s e lin e  d a ta
a . G i ng i v a 1 In d ex
b . P laq u e  In d ex
3 . Show d e n ta l h e a lth  p ic t u r e  book
4 .  D e m o n stra te  to o th b ru s h in g  p ro c e d u re  on model
5 . S e l f  p r a c t ic e
6 . D is t r ib u t e  m a t e r ia ls
a .  O ra l B -35  to o th b ru s h
b . W r it te n  in s t r u c t io n s
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX C
S u b je c t Consent Form and M edical H is to r y
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
77
S u b je c t  Consent Form
You a re  in v i te d  t o  p a r t ic ip a t e  in  a s tu d y  t o  t e s t  th e  
e f fe c t iv e n e s s  o f  r o t a r y  to o th b ru s h in g  as compared to  
c o n v e n tio n a l to o th b ru s h in g  in  d a i l y  home c a r e .  I hope t o  
le a rn  i f  d a i l y  b ru s h in g  w ith  a  r o t a r y  to o th b ru s h  has any  
e f f e c t  on e a r ly  s ig n s  o f  gum d is e a s e  and b a c te r ia l  p la q u e .  
You w ere s e le c te d  as a p o s s ib le  p a r t ic ip a n t  in  t h is  s tu d y  
because you: (1 )  a re  betw een th e  ages o f  1 8 -5 5 , (2 )  in te n d  
t o  l i v e  in t h i s  a re a  f o r  a t  le a s t  th r e e  m onths, (3 )  have  
e a r ly  s ig n s  o f  gum d is e a s e  and (4 )  a re  in  good h e a lth  as  
i ndi c a te d  by you r medi c a 1 h i s t o r y .
I f  you dec i de t o  p a r t  i c i p a te , Laura Mue11e r  RDH, BS, 
w i l l  exam ine yo u r mouth f o r  gum d is e a s e  and p erso n a l o ra l  
h y g ie n e . These e x a m in a tio n s  w i l l  be re p e a te d  a t  two week 
in t e r v a ls  f o r  a t o t a l  p e r io d  o f  s ix  w eeks. Each 
ap p o in tm en t w i l l  be sch edu led  a t  th e  D en ta l H ygiene C l i n i c  
a t  O ld  Dom inion U n iv e r s ity  and w i l l  ta k e  a  t o t a l  o f  20 
m in u te s , e x c e p t f o r  th e  i n i t a l  ap p o in tm en t o f  one h o u r.
For th e  s ix  week d u ra t io n  o f  th e  s tu d y , you a l s o  w i l l  be 
re q u ire d  t o  brush tw ic e  d a i l y  u s in g  no to o th p a s te  w i t h  
e i t h e r  a s p e c ia l r o ta r y  to o th b ru s h  o r  a c o n v e n tio n a l 
to o th b ru s h  depending upon w hich group you a re  a s s ig n e d . 
There  a r e  no p o te n t ia l  r i s k s  in v o lv e d  i f  you p ro p e r ly  
f o l l o w  th e  in s t r u c t io n s  f o r  th e  m ain tenance and use o f  your  
in s tru m e n ts . Im proper u t i l i z a t i o n  o f  th e  in s tru m e n ts  may 
r e s u l t  in  t i s s u e  trau m a.
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Any i n fo rm a ti on t h a t  i s o b ta  i ned i n co n n ect i on w i t h  th e  
s tu d y  and t h a t  can be id e n t i f i e d  w ith  you w i l l  rem ain  
c o n f id e n t ia l  and w i l l  be d is c lo s e d  o n ly  w ith  your 
p e rm is s io n . R e s u lts  o f  th e  s tu d y , i f  p u b lis h e d  o r  
p re s e n te d  a t  s c i e n t i f i c  m e e tin g s , w i l l  be p re s e n te d  in  
group form  so t h a t  in d iv id u a l  p a r t ic ip a n ts  w i l l  n o t be 
named o r  i d e n t ? f  i e d .
S u b je c ts  w i l l  r e c e iv e  no com pensation f o r  p a r t ic ip a t io n  
in  t h i s  s tu d y ; how ever, i f  you p a r t ic ip a t e  in  th e  t o t a l  s ix  
week s tu d y , you w i l l  be g iv e n  one R o ta -d e n t 1̂ in s tru m e n t,  
a m arket v a lu e  o f  $ 4 8 . 0 0 .
Your d e c is io n  w h eth er o r  n o t t o  p a r t ic ip a t e  w i l l  n o t 
p r e ju d ic e  you r f u t u r e  r e la t io n s  w i t h  th e  D e n ta l H yg iene  
C l i n i c  a t  Old  Dom inion U n iv e r s i t y .  I f  you d e c id e  to  
p a r t i c ip a t e ,  you a r e  f r e e  t o  w ith d ra w  yo u r consent and t o  
d is c o n tin u e  p a r t ic ip a t io n  a t  any  t im e  w ith o u t  p r e ju d ic e .
You a r e  m aking a d e c is io n  w hether o r  n o t t o  
p a r t ic ip a t e .  Your s ig n a tu r e  in d ic a te s  t h a t  you have  
d e c id e d  t o  p a r t ic ip a t e  h a v in g  re a d  th e  in fo rm a tio n  p ro v id e d  
above.
D a te  S ig n a tu re
D a te  S ig n a tu re  W itness
S ig n a tu re  o f  P r in c ip a l  In v e s t ig a to r
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
79
n un HIST0R7 
Rota-dent Hwezch Study 
css DONznoa ukeversity
mug : BIRTHDATB:_________
(lut) (first) (HZ)
ADDRESS! ____________________________________________BOMS PHONE:
(street) (city) (atat*)
OCCUPATION: _________________________________________ WORK PHONE:
PHYSICIAN'S NAME: __________________________ DENTIST'S_NAME________
LOCATION! _____________________________________LOCATION:
(city) (atate) (city) (atata)
IN CASE OP EMERGENCY, NOTIFY: ___________________________________  PHONE:_____________
(Relationship)
Hava you aver bean txaatad {or or told by a doctor you have or had any of tha following:
A. Congentlal Haart Dlaaasa (ax. heart murmur) YES NO
B. Rheumatic Paver YES NO
C. Coronary Artery Disease (ax. angina heart attack) YES NO
D. Cerbrovascular Accident (ax. stroke) YES NO
E. Nervous System Disorders (ex. seizures epilepsy) YES NO
P. Hepatitis (ex. jaundice, liver disease) YES NO
G. Venereal Disease YES NO
H. Herpes Simplex Virus (ex. cold sores) YES NO
I. Kidney Disease YES NO
J. Allergy to Fluorides YES NO
K. Acquired Immune Deficiency Syndrome YES NO
L. Diabetes YES NO
Are you currently:
A. Under a physician's care YES NO
If Yas, explain:
B. Pregnant YES NO
C. Talcing any medication YES NO
If Yea, please list: '
MEDICAL HISTORY UPDATE 
SIGNATURES:
Date Clinician Patient
t) ________________  _______________________  ______________
2 )       ____________________
3)
<0
t
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P o st-S tudv C ontro l Group Q u e s tio n n a ire
D fre c t fo n s : We a re  most In te re s te d  In  your p e rc e p tio n s  about
some o f  th e  procedures used In  t h is  s tu d y . P lease respond to  
th e  fo llo w in g  auesttons by c i r c l i n g  th e  response which most 
c l o s e l y  approxim ates how you fe e l o r  f i l l  in  th e  b la n k . Feel 
f r e e  to  make a d d it io n a l comments.
1. O id you fo llo w  th e  home care  in s tru c t io n s  g iven  t o  you? 
A1ways O ften  Occas i ona11y R are1y Never
2 . On th e  ave rag e , how many tim es a day d id  you c le a n  your 
te e th ?
1 2 3 4 >4
3 . D id  you f in d  th e  c l i n i c a l  appointm ents to  be organized?  
Always O ften  O c c a s io n a lly  R a re ly  Never
4 . D id  you fe e l  your home ca re  p re s e n ta tio n  was s u f f ic ie n t?  
Yes No P lease  exp la in ?
5 . What d id  you l i k e  about th e  to o th b ru sh in g  procedure?
What d id n 't  you l i k e  about th e  to o th b ru sh in g  procedure?
6 . Would you recommend th e  to o th b ru sh in g  procedure to  others?  
Yes No I f  no, why not?
7 . W i l l  you co n tin u e  to  use th e  to o th b ru sh in g  procedure?
Yes No I f  no, what to o th b ru sh in g  procedure w i l l  you
fol low?
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P o st-S tudv  E xperim enta l Group Q u estfo n n afre
D ir e c t io n s ; We a re  most in te re s te d  in  your p e rce p tio n s  about 
some o f  th e  procedures used in  t h is  s tu d y . P lease respond to  
th e  fo llo w in g  Questions by c i r c l i n g  th e  response which most 
c l o s e l y  approxim ates how you fe e l  o r f i l l  in  th e  b la n k . Feel 
f r e e  to  make a d d it io n a l comments.
1. D id you f o l l o w  th e  home ca re  in s tru c tio n s  g iven  to  you? 
Always O ften  O c c a s io n a lly  R a re ly  Never
2 . On th e  average# how many tim es  a day d id  you c lean  your 
te e th ?
1 2 3 4 >4
3 . D id you f in d  th e  c l i n i c a l  appointm ents to  be organized?  
Always O ften  O c c a s io n a lly  R a re ly  Never
4 . D id you fe e l your home ca re  p re s e n ta tio n  was s u f f ic ie n t?  
Yes No P lease  e x p la in ?
5 . What d id  you l i k e  about th e  Rota-dent^?
What d id n ' t  you l i k e  about th e  R ota-dent^?
6 . Would you recommend th e  R o ta -d en t^  instrum ent to  o thers?
Yes No I f  no, why not?
7 . Wi l l  you con tinue to  use th e  R o ta -den t^  as a to o th b ru sh in g  
procedure?
Yes No I f  no, what to o th b ru sh in g  procedure w i l l  you
fo l low?
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P o s t-S tu d y  S u b je c t  Q u e s t io n n a ire  
Raw D ata
E x p e rim e n ta l Group (R o ta -d e n t^ )  N=20
C o n to rl Group (O ra l B -3 5 ^ ) N=20
1. D id  you f o l l o w  th e  home c a re  in s t r u c t io n s  g i ve n  t o  you?
number o f  s u b je c ts  number o f  s u b je c ts  
e x p e r im e n ta 1 group c o n tro l group______
A 1ways 
O fte n
Occas i o n a 11y
R a re ly
Never
9 
11
i 
i 
i 
CM 
00 
1 
1 
1 
— 
i
l
l
i
2 .  On th e  a v e ra g e , how many t im e s  a day d id  you c le a n  yo u r
te e th ?
number o f  s u b je c ts number o f  s u b je c ts
e x p e r im e n ta 1 group c o n tro l group
1 ------ 2
2 17 17
3 2
A  _ _ _ _
1
4  — — —
4 1 ---------------
3 . D id  you f in d  th e  c l i n i c a l  ap p o in tm en ts  t o  be o rg a n ize d ?
number o f s u b je c ts  number o f  s u b je c ts
e x p e r im e n ta 1 group c o n tro l group
A 1 ways 
O fte n
O c c a s io n a lly
R a r e l y
Never
I
i
l
l
 
—
 
1 
l 
l 
cn 
in
 
l 
1 
1
16
4
4 . D id  you f e e l  
s u f f i c i  en t?
your home c a re  p r e s e n ta t io n  was
number o f  s u b je c ts  
e x p e rim e n ta l qroup
number o f  s u b je c ts  
c o n tro l qroup
Yes 20 20
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Q uest i onn a I re  Raw D ata  Cont i nued . . .
5 . What d id  you l i k e  ab o u t th e  home c a re  regim en?
number o f  s u b je c ts  
exp er i m en ta1 arouD
number o f  s u b je c ts  
c o n tro l qroup
Good c 1ean i ng 15 10
Easy t o  use 4 • 3
Gums H e a l t h ie r  8 4
L i ked des i gn 3 -----
H e a lth  Awareness ------ 3
What d i d n ' t  you 1 ik e  a b o u t th e  home c a re  regim en?
number o f  s u b je c ts number o f  s u b je c ts
exp er i m en ta1 qroup c o n tro l qroup
Longer t im e  6 9
No to o th p a s te  5 8
L e a rn in g  t im e  3 2
6 . Would you recommend th e  home c a re  reg im en  t o  o th e rs ?
number o f  s u b je c ts number o f  s u b je c ts
e x p e r im e n ta l qroup c o n tro l qroup
Yes 19 19
No 1 1
7 . Wi l l  you c o n tin u e  t o  use th e  home c a re  regim en?
number o f  s u b je c ts number o f  s u b je c ts
exp er i m en ta1 qroup c o n tro l qroup
Yes 19 17
No 1 4
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Mean GI S cores and Mean D if fe r e n c e s  in  GI Scores  
f o r  Each Home C are  Regimen a t  A l l  A ppoin tm ents  
fro m  B a s e l i n e  E x a m in a tio n  to  F in a l V i s i t
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Mean GI Scores and Mean Differences in GI 
Scores for Each Home Care Regimen at all 
Appointments from Baseline Examination to 
Final Visit
Interval R
Rota-dent Conventional 
toothbrush toothbrush
□ascline (GI) (Gl)
Overall Score 1.777 1.784
Anterior Score 1.737 1.667
Posterior Score 1.821 1.076 • nRota-dent Conventional
Difference Variable Difference Variable
ADDointment 1 (G2) (02) (Gl) - (02) 8 DGl (Gl) - (G2) = DGl
Overall Score 1.104 1.085 1.777 1.104 s .6735 1.784 - 1.085 = .6994
Anterior Score 1.124 1.042 1.737 - 1.124 a .6123 1.667 - 1.042 a .6247
Posterior Score 1.087 1.121 1.821 1.087 8 .7343 1.876 — 1.121 a .7544
Appointment 2 (G3) (03) (01) - (G3) 8 DG2 (Gl) - (G3) a DG2
Overall Score 1.055 1.041 1.777 1.055 S .7224 1.784 - 1.041 a .7430
Anterior Score 1.058 1.001 1.737 - 1.058 a .6784 1.667 - 1.001 a .6662
Posterior Score 1.054 1.075 1 .821 ““ 1.054 a .7672 1.876 — 1.075 = .8006
Appointment 3 (04) (04) (0 1 ) - (0 4 ) D DG3 (Gl) - (G4) « DG3
Overall Score 1.002 1.028 1.777 1.002 a .7753 1.784 — 1.028 a .7564
Anterior Score 0.996 1.004 1.737 - 0.996 a .7405 1.667 - 1.004 a .6626
Posterior Score 1.001 1.052 1 .821 — 1.001 a .8201 1.876 — 1.052 .8237
oo<n
APPENDIX F
Mean P I Scores and Mean D if fe r e n c e s  in  P I Scores  
f o r  Each Home C are Regimen a t  A l l  A ppointm ents  
from  B a s e l i n e  E x am in a tio n  t o  F in a l V i s i t
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Baseline
Overall Score 
Anterior Score 
posterior Score
Appointment 1
Overall Score 
Anterior Score 
posterior Score
Appointment 2
Overall score 
Anterior Score 
Posterior Score
Appointment 3
Overall Score 
Anterior Score 
Posteri'or Score
Mean PI Scores and Mean Differences in PZ Scores 
for Bach Home Care Regimen at all Appointments 
from Baseline Examination to Final Visit
Interval .
Rota-dent conventional 
toothbrush toothbrush
(PI) (PI)
0.0945 0.0849 
0.7530 0.0333 
0.9306 0.9244
Rota-dent11 conventional 
Difference Variable Difference variable
(P2) (P2)
0.7991 0.8294 
0.7964 0.7948 
0.8022 0.8558
(Pi) - (P2) - DPI
0.8945 - 0.7991 » 0.0954 
0.7530 - 0.7964 - 0.0434 
0.9306 - 0.8022 - 0.1363
(PI) - (P2) - DPI
0.8849 - 0.8294 - 0.0550 
0.8333 - 0.7948 - 0.0385 
0.9244 - 0.8558 - 0.0685
(P3) (P3)
0.6492 0.7882 
0.6746 0.7444 
0.6051 0.8148
(Pi) - (P3) - DP2
0.8945 - 0.6492 - 0.2453 
0.7530 - 0.6746 - 0.0784 
0.9386 - 0.6316 - 0.3070
(PI) - (P3) - DP2
0.0849 - 0.7882 * 0.0967 
0.8333 - 0.7444 « 0.0889 
0.9244 - 0.814C - 0.1096
(P4) (P4)
0.6067 0.8060 
0.6154 0.7887 
0.6051 0.0290
(PI) - (P4) - DP3
0.8945 - 0.6067 - 0.2878 
0.7530 - 0.6154 - 0.1376 
0.9386 - 0.6051 - 0.3335
(PI) - (P4) - DP3
0.8849 - 0.8060 - 0.0789 
0.8333 - 0.7887 = 0.0446 
0.9244 - 0.8290 = 0.0954
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The GI In t e r a c t io n  V a r ia b le
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The GI In te r a c t io n  V a r ia b le  Developed by 
S u b tra c tin g  th e  A n te r io r  DG from th e  
P o s te r io r  DG a t  Each Appointment 
fo r  Both Groups
In te ra c t  i on 
V a ria b le  
R o ta -d e n tR
■LP.SfiJC-va-1.
R o ta-den tR
Toothbrush
Convent i ona1 
Toothbrush
R o ta -d en tR
Toothbrush
Convent ional 
Toothbrush
R o ta -d en tR
Toothbrush
Conventional
Toothbrush
(a n te r io r  -  p o s te r io r )  
DGl • DGl
0 . 6123 -  0 .7343
0 .6 2 4 7  -  0 .7544
(a n te r io r  
DG2
0.6784
0 .6662
-  p o s te r io r )
DG2
-  0 .7672
-  0 .8006
(a n te r io r  
DG3
p o s te r io r )  
DG3
0. 7405 -  0.8201
0 .6626  -  0 .8237
IG1
0 .. 1220
IG2
0.0888
IG3
0.0795
In te r a c t  i on 
Var i a b 1e 
Convent io n a 1
IG1
0.1296
IG2
0.1344
IG3
0.1610
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R o ta -d e n tR 
Toothbrush
C onventional
Toothbrush
R o ta -d en t R 
Toothbrush
Conventional
Toothbrush
R o ta -d en t R 
Toothbrush
Convent ionaI 
Toothbrush
The PI In te ra c t io n  V a r ia b le  Developed by 
S u b tra c tin g  th e  A n te r io r  DP from  th e  
P o s te r io r  DP a t  Each Appointm ent 
f o r  Both Groups
In te r a c t io n  In te r a c t io n
V a r ia b le  V a r ia b le
R ota-dent?  Convent i o n a1
In te rv a l
(a n te r io r - p o s te r io r ) IP1 IP1
DPI — DPI
0.0434 - 0.1363 0. 1798 ------------
0.0385 - 0 .0685 ------------ 0.0300
(a n te r io r p o s te r io r ) IP2 IP2
DP2 — DP2
0.0784 - 0.3070 0 .2286 -----
0 .0889 - 0.1096 ----- 0.0206
(a n te r io r p o s te r io r ) IP3 IP3
DP3 — DP3
0.1376 - 0.3335 0 . 1959 -----
0.0446 - 0 .0954 ----- 0.0507
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Scor i ng C h a rt
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Hu m ___________________________ Appointment > Group
Tooth Gingival Zndax Plaque Index
» B M M L S a DB B MB DL L ML Su b
2
3
4
S
6 •
7
8
9
10
11
12
13
14
15
18
19
20
21
22
23
24
25
26
27
28
29
30
3]
GI Total » PI Total *
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D ata  C o l l e c t i o n  T a b le  
and Raw D ata  f o r  P I 
and GI Scores
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Group : Data Collection Table 
Appointment # _______
Subject
♦
Gl
score
GI
ant
GI
post
PI
score
PI
ant
PI
post
10
11
12
13
14
15
16
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. subject GI GI GI PI PI PI
0 score ant post score ant post
17
18
19
20
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Raw D a t a  f o r  G I  a n d  P I  S c o re s
t 1 1.69 1-93 1.75 .875 .805 .966 1.16 1.12 1.10 .867 • 763 • 930 1.08 1.06 1.12
.867 .763 .930 1.06 1.06 1.06 .766 .696 .833
1 2 1.66 1.58 1.73 .897 .016 • 916 1.15 1.22 1.08 .660 .625 .690 .980 .958 1.00
.711 .666 .750 .903 • 937 .875 .506 .672 .535
1 3 1.90 1.81 1.96 .922 .916 • 927 1.08 1.10 1.07 • 936 .861 • 989 1.00 • 937 1.06
.656 .736 •593 1.03 1.02 1.06 .865 .867 .863
1 6 1.71 1.67 1.89 .898 .805 .968 1.08 1.16 1.03 .898 .861 • 927 1.02 1.08 .986
.636 •597 .666 .966 .895 .986 • 535 .611 .679
1 5 1.86 1.87 1.85 .993 1.00 .988 .980 • 958 1.00 .705 • 736 .678 1.00 • 937 1.05
.685 .750 .630 1.00 1.02 • 982 .839 .867 .833
1 6 1.75 1.70 1.79 .892 • 791 .968 1.11 1.06 1.15 .696 • 750 .656 1.02 • 958 1.07
.529 .569 •500 1.01 1.02 1.01 .622 • 367 .679
1 7 1.85 1.66 2.01 .886 .013 .968 1.10 1.06 1.16 .750 • 722 .770 1.03 1.08 1.00
.628 •569 • 322 1.00 •979 1.03 .500 •561 .668
1 8 1.66 1.66 1.67 • 976 .366 1.00 1-35 1.35 1.35 .865 • 972 • 750 1.19 1.22 1.17
• 755 .861 .677 1.11 1.16 1.09 • 571 •722 .658
1 9 1.76 1.60 1.89 .809 .696 .895 1.12 1.18 1.07 .696 •750 .656 1.03 1.06 1.01
.666 .616 .668 1.08 1.06 1.10 .565 .513 .606
1 10 1.90 1.87 1.93 .962 .916 1.00 1.12 1.12 1.13 .816 .805 .822 1.09 1.10 1.08
.656 .666 .666 1.06 1.06 1.03 .197 .208 .188
1 11 1.86 2.02 1.75 .892 .888 .895 1.13 1.18 1.09 • 791 .916 .697 1.03 1.10 .986
.636 .666 .616 • 937 .958 .921 .690 • 722 .666
t 12 1.83 I .89 1.78 .960 .916 .958 1.08 1.06 1.10 .910 .833 .968 1.23 1-35 1.16
.662 •763 • 552 1.03 1.02 1.06 .765 .638 .863
1 13 1.66 1.62 1.65 .863 .791 • 916 1.11 1.10 1.12 • 779 • 763 • 791 1.11 1.08 1.16
• 577 •777 .627 1.00 1.00 1.01 .583 .680 .510
1 16 1.62 1.58 1.65 .866 • 930 .807 • 970 .916 1.01 .813 .791 .833 .960 .856 1.01
.660 .696 .628 .920 .833 1.00 .780 • 722 • 833 •
1 15 1.81 1.68 1.90 .678 .367 .927 1.12 1 .18 1.07 .755 .791 • 729 1.06 1.06 1.07
.666 .602 •679 .928 .833 • 863 .291 .319 .270
1 16 1.76 1.66 1.86 •936 .875 • 979 1.06 1.12 .986 .857 .867 .866 1.00 • 958 1.03
• 755 • 791 •729 • 937 .916 • 953 .726 .805 .666
1 17 1-59 ‘1.65 1.68 .897 .833 .906 1.01 • 950 1.06 .886 .866 .895 .961 • 950 .968
• 775 .600 .885 • 971 .950 .986 .820 .816 .875
1 18 1.78 I .65 2.03 .815 •736 .875 1.08 1.00 1.15 .833 •736 .906 1.07 1.02 1.10
.865 .791 .885 1.03 •979 1.07 -773 .736 .802
1 19 I .89 1.89 1.90 • 938 .888 • 977 1.06 1.10 1.00 • 765 • 791 .766 1.07 1.08 1.06
• 577 .638 .566 • 972 •979 .966 .565 .680 .511
1 20 2 .03 2.37 1.78 .958 •958 • 958 1.27 1.58 1.06 .750 .750 • 750 1.19 1-37 1.06
.726 • 777 .687 1.16 1.31 1.06 • 398 .388 .606
2 1 1.90 1.87 1.92 .960 •930 • 967 1.06 • 937 1.12 .668 .500 .760 1.08 1.06 1.09
.716 .680 •739 1.08 1.06 1.10 .830 .833 .781
2 2 1.63 1.65 1.76 • 923 .916 • 927 1.12 1.06 1.17 .982 1.00 .968 1.06 .979 1.09
.960 • 930 •9*7 1.06 1.00 1.07 .869 .902 .863
2 3 1.63 1.52 1.71 .806 .736 .856 1.07 1.06 1.09 .767 • 736 .791 1.03 1.00 1.06
.898 •763 1.00 1.06 1.08 1.01 .827 .833 .822
2 It 1.79 1.62 1.91 .822 .763 .877 1.11 1.08 1.15 .822 .819 .833 1.22 1.16 1.26
.766 .680 .866 1.06 1.00 l .08 .607 .611 .611
2 5 1.82 2.00 .020 .890 .867 • 930 1.26 1.29 1.22 .902 .688 .916 1.20 1.16 1.25
.791 .763 .819 1.19 1.20 1.18 .860 • 750 • 930
2 6 1.86 1.77 1-93 .880 .833 .916 1.01 1.00 1.03 .773 • 791 .760 1.03 1.02 1.06
• 750 .680 .802 1.06 1.00 1.10 .833 .722 • 916
2 7 1.71 1.56 1.82 .906 • 791 .989 1.00 .950 1.06 .851 .777 .906 • 955 • 833 1.06
.630 .611 .665 1.00 .958 1.06 .869 .867 .885
2 8 1.67 1.58 1.75 .901 .833 • 955 .916 • 958 .883 .728 • 750 .711 1.02 1.00 1.05
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.728 •736 .722 .981 .916 1.03 • 734 • 79> .688
2 9 1.61 1.45 1-73 • 892 .750 1.00 1.16 1.16 1.15 .797 .736 .843 • 937 •833 1.01
.821 •763 .864 .982 • 979 .984 .773 .625 .885
2 10 1.87 1.66 2.03 .839 • 777 .885 1.17 1.04 1.28 .839 .833 -843 1.00 •937 1.06
.761 .694 .812 1.02 •973 1.06 • 785 • 722 •833
2 11 1.83 1.75 1.89 .833 .805 .854 1.10 1.04 1.15 .916 .861 .958 1.03 1.04 1.03
.986 .861 .906 1.04 1.00 1.07 .845 .819 .864
2 12 1.83 1.68 1-95 .904 .861 .937 1.08 • 979 1.17 .589 .486 .666 1.03 • 979 1.07
.720 • 722 .718 1.01 • 958 1.06 .761 .805 • 729 •
2 13 1.88 1.77 1.96 .987 .984 .989 1.12 1.06 1.17 .882 .787 .947 1.11 1.02 1.17
.882 .803 • 937 1.09 1.04 1.12 • 993 .984 1.00
2 lit 1-72 1.58 1.82 .839 • 791 .875 1.10 1.06 1.14 .690 .680 .697 1.00 1.02 1.00
• 750 .666 .812 • 973 • 979 .968 .547 .641 •552
2 15 1.70 1.60 1.81 .888 .902 .873 .885 • 791 •979 .916 .902 .930 .968 .895 1.04
.805 .833 • 777 .947 • 975 1.02 .812 • 791 • 833
2 16 1.63 1.65 1.62 .902 .816 .966 1.04 1.00 1.07 .909 .866 .940 1.02 • 950 1.07
. 851* • 733 .809 1.03 • 979 1.07 .761 .722 • 791
2 17 1.77 1.58 1.92 .726 .583 •833 1.08 1.02 1.14 .863 .875 .854 1.00 1.04 .968
.803 .694 .885 •979 .900 1.03 • 893 .850 1.07
2 18 1.51 1.31 1.67 .928 .833 1.00 1.10 1.02 1.17 .892 .819 .947 1.08 1.00 1.14
.821 .888 • 770 1.00 1.04 .984 .910 .902 • 916
2 19 1.89 1.83 1.93 .904 .916 .895 1.09 1.08 1.10 .875 .847 .895 1.02 1.04 1.01
.803 •777 .822 1.02 1.00 1.04 • 958 .916 • 989
2 20 2.25 2.12 2.37 • 993 1.00 .988 1.25 1.29 1.21 .948 .944 .952 1.06 1.06 1.06
.641 .611 .666 1.04 1.06 1.03 .673 .708 .642
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Instruction Guide for the Experimental Group
As a participant in this project, you are required to use the 
Rota-dentR instrument, according to the following 
instructions;
1- Keep the Rota-dentR instrument recharged daily for maximum 
performance. ( see insert for details)
2- Brush twice daily, (morning and evening)
3- Eliminate the use of any oral hygiene aid or device 
including, dental floss, toothpick, toothpaste, mouthwash, 
mouth rinse etc... for the six week duration of the study.
To achieve a freah taste, toothpaste may be used on the 
tongue and then rinsed with water.
4- The Rota-dentR brush tip should always be used at a 90 
degree angle to the tooth.
5- Slowly and thoroughly, move the Rota-dentR instruments’ 
rotary tip over all tooth surfaces, between the teeth and 
along the gumline on the tongue side and cheek side of the 
mouth.
6- Use slight pressure. Excessive pressure will cause a slowing 
down of the rotary action.
7- Stabilize the Rota-dentR instrument using a thumb on chin 
rest a-?d a tooth rest as domonstrated in the instructional 
video.
8- Upon initial use of the Rota-dentR you may experience a 
tingling sensation. This is normal and will most likly cease 
within 1 week to 10 days.
9- The Rota-dentR and brush tips can be cleaned using normal 
nontoxic cleansing solutions or water.
THANK YOU for your cooperation
___________________________________________________RDH, BS
If you have any questions or comments, please call.
Dental Hygiene Clinic 
Old Dominion University 
Norfolk, Va. 23508 
(804) 440-4308 or (804) 440-4310
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Instruction Guide for the Control Group
As a participant in this project you are required to brush your 
teeth according to the standardized procedures discussed with 
you during your first appointaent, this guide serves as a review 
and reminder.
1- Brush twice daily, (norning and evening)
2- Eliminate the use of any oral hygiene aids or devices 
including, dental floss, toothpick, toothpaste, mouthwash, 
mouth rinse etc. . . for the six week duration of the study. 
To achieve a fresh taste toothpaste may be used on the 
tongue and then rinsed with water.
3- Place brush bristles at approximately a 45 degree angle to 
the tooth, facing the gum tissue, then lightly press the 
toothbrush against the tooth so the bristle tips enter just 
below the gumline.
4- Vibrate the toothbrush
6- Remember to brush all tooth surfaces on both the tongue and 
cheek side.
5-
back and forth; for at 
least ten vibrations 
Roll the toothbrush 
down towards the chewing 
surface of the tooth. 
Reposition the toothbrush 
and repeat.
Hold the toothbrush 
vertically to cleanse 
the tongue side of the 
front teeth.
THANK YOU for your cooperation If you have any questions 
or comments, please call.
RDH, BS
Dental Hygiene Clinic 
Old Dominion University 
Norfolk, VA. 23508 
(804) 440-4308 or 4310
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